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1912     GiBB,  H.  P.,  M.B.,  91,  Harley  Street,  W. 

1889     GiBBS,  Alfred  N.  G.,  52,  Whiteladies  Road,  Clifton. 

1902  fGiBSON,   J.    LocKHART,   M.D.,  Wickham  Terrace,  Bris- 
bane, Australia. 

O.M.     Glascott,  C.  E.,  M.I).,  Eosemullion,  Budleigh  Salter- 
ton,  Devon.      (C.  1896-9.     V.-P.  1902-5.) 

1885  fGoDFRAY,   Alfred    Chaules,    St.    Heliers   House,    St. 
Heliers,  Jersey. 

1899     Goldsmith,  G.  Hartey,  M.B.,  Bedford. 

1907     GouLUEN,  Charles  Bernard,  M.D.,  5,  Union  Street, 
Oldham. 
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1904  G0WA.N8,  Thos.,  M.B.,  4,  Abbotsford  Terrace,  Newcaatle- 
ou-Tyne. 

1897  G-EANGER,  F.  M.,  18,  Nicholas  Street,  Chester. 

1895  fGEANT,  H.  Y.,  IM.D.,  414,  Delaware  Avenue,  Buffalo, 

U.S.A. 
1895  fGRAT,    Jamks,    M.D.,    119,    Kobert    Street,    Toronto, 

Canada. 
1887     G-REEN,  Edwin  Colmer,  27,  Friar  G-ate,  Derby.     (C. 

1903-4.) 
1903     Greene,  Arthur,  M.D.,  4,  Theatre  Street,  Norwich. 
1911     G REEVES,  Keginald  A.,  M.B.,  14,  Harley  Street,  W. 

1895  Griffin,    W.   Watson,    M.B.,    68,   Brunswick    Place, 

Hove,  Brighton. 

1885  *Griffith,  A.  Hill,  M.D.,  17,  St.  John  Street,  Man- 
chester.    (V.-P.  1905-8.     C.  1893-6.) 

1910  Griffith,  Arthur  Donald,  M.B.,  3,  Upper  WJ^mpole 
Street,  ^Y. 

1894  Grimsdale,  Harold,  M.B.,3,  Harley  Place,  Mary lebone 
Road,  N.W.     (C.  1907-10.) 

1910  Grosz,  Prof.  E.  von  (F.),  5,  Eeviczhy  Ter.,  Buda-Pest, 
Hungary. 

1899  Gruber,  Rudolph,  M.D.,  81,  Harley  Street,  W. 
1908     Gunning,   C.   J.    H.,   6,  Hertford  Street,  Mayfair,  W. 

1898  Guthrie,    Leonard    G.,   M.D.,    15,   Upper    Berkeley 

Street,  W. 
1910     Haab,  Prof.  0.,41,  Pelikanstrasse,  Zurich,  Switzerland. 
1889     Hailes,   C.   D.    G.,  M.D.,  Hawkesdale,  27,  Alma  Road, 

Clifton,  Bristol. 
1885  fHAiNES,  Humphrey,  Auckland,  New  Zealand. 
.1902  tHALLiDAT,    J.    C,    M.B.,    Macquarie    Street,    Sydney, 

N.S.W. 

1900  Hallidie,  Andrew,  M.B.,  7,  Devonshire  Place,  East- 

bourne. 

1896  Hamilton,  Robert  J.,  82,  Rodney  Street,  Liverpool. 
1878  fHAMiLTON,  T.   K.,  M.D.,  Wakefield    Street,  Adelaide, 

South  Australia. 


XIX 

ELECTED 

1912     Hanafin,   Capt.   P.   J.,   E.A.M.C.       (Address   uncom- 

municated.) 
1901     Hancock,  Edw.  D.,  Merrow  Grrange,  Guildford. 
1908     Hanna,  Henut,  M.B.,  57,  University  Eoad,  Belfast. 

1901  Hanson,    Reginald    E.,    M.B.,   20,    Kensington    Park 

Gardens,  W. 

1900  Harman,  N.  B.,  MB.,  108,  Harley  Street,  W. 

1902  Habbies-Jones,  E.,  M.D.,  16,  Castilian  Street,  North- 

amptoii. 
1910     Harston,  George  M.,  M.D.,  Hong  Kong. 
1882  *Habtridge,  Gustayits,  12,  Wimpole  Street,  W.     (C. 

1889-92,  1895-8.     S.  1892-5.     Y.-P.  1910-11.) 
1905  fHARTT,  G.  W.,  M.B.,  Ch.B.,  Wellington,  New  Zealand. 
1899     Hawkes,  C.  ^,  Glencairn,  Wickbam  Terrace,  Brisbane, 

Queensland. 

1901  Hawthorne,  C.  0.,  M.D.,  68,  Harley  Street,  W. 

1908     Hat,  Peiicival  J.,  M.D.,  350,  Glossop  Road,  Sheffield. 
1892     Hatdon,  Frank,  Apothecaries'  Hall,  Water  Lane,  Black- 
friars,  E.G. 

1899  Henderson,    Edward    E.,    M.B.,   6,    Lower    Berkeley 

Street,  Portinan  Square,  W. 

1903  Henderson,     Thomson,     M.D.,     15,     The    Eopewalk, 

Nottingham. 

1896  Henry,  R.  Wallace,  M.D.,  6,  Market  Street,  Leicester. 
1905     Hepburn,    Malcolm     Langton,    M.D.,    111,    Harley 

Street,  W. 

1897  Heubeiit,  Lt.-Col.  Herbert,  I. M.S.,  9,  Regent  Street, 

Nottiughaui.      (C.  1911-13.) 
1887  *Hkrn,  John,  M.D.,  Semmercote,  Darlington. 
1910     Heron,    David,     R.A.M.C.     Mess,    Grosvenor    Road, 

S.W. 
1910     VON  Hess,   Prof.   Carl,   1,   Pleichenglacisstrasse,  Wiirz- 

burg,  Bavaria. 
1905     Hewkley,  F.,  The  Limes,  St.  James,  Hatcham,  S.E. 

1900  Heyliger,  E.  D.  Scott,  M.B.,  C.M„  89,  Preston  New 

Road,  Blackburn. 
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1895  Hickman,  H.  K.  Belcher,  M.B.,  The  Hollies,  Wan- 
stead,  N.E. 

O.M.  HiGGENS,  CnAULES,  52,  Brook  Street,  W.  (C.  1880-3, 
V.-P.  1901-4.) 

1918     Hill,  Rowland,  M.U.,  7,  University  Road,  Belfast. 

1916     Hine,  iAToNTAGUE,  M.D.,  30,  Weymouth  Street,  W. 

1888  *Hinnkll,  J.   S.,   M.D.,   02,    Garland    Street,   Bury    St. 

Edmunds. 
1905     HiuD,  R    B.,  M.D.,  52,  Newhall  Street,  Birmingham. 
1899      Hobday,   James,   M.B.,   Beverley  House,  Cohiey  Hatch 

Lane,  N. 
1897     Hooo,   (t.    H.,   M.D.,  37,   Brisbane  Street,  Laimeeston, 

Tasmania. 
1911      Holmes,    Lt.-Col.    Goudon    M.,   ^.^M.G.,    M.D.,    (C), 

R.A.M.C,  B.E.F.,  France.     (S.  1912-15.) 

1889  Holthouse,  Edwin  H.,  M.B.,   35,  Nottingham  Place, 

W. 
1905     Hosford,  J.  S.,  7,  Chandos  Street,  W. 
1893  tHowE,  LuciEN,  520,  Delaware   Avenue,   ButFalo,   N.Y., 

U.S.A. 

1908     Hudson,  A.  C,  M.D.,  50,  Queen  Anne  Street,  W. 

1880  t Hughes,  Samuel  H.,  173,  Macquarie  Street,  Sydney, 
New  South  Wales. 

1803  tHuGHES,   Wilfrid    Kent,    M.B.,    102,    Collins    Street, 

Melbourne. 
1908     Hunter,  George,  31,  Bridge  Street,  Inverness. 
1901     Inman,  Wm.,  M.B.,  55,  Elm  Grove,  Soutiisea. 
1888  fJACKSON,  James,  M.D.,  Collins  Street  East,   Melbourne, 

Australia. 

1808     James,    George    Hrooksbank,   5,   Harley   Street,   AV. 

(C.  1911-13.) 
1908     James,  Robert  Rutson,  6,  Lower  Berkeley  Street,  AV 
1905     Jaques,  R.,  20,  Athenaeum  Street,  Plymouth. 
1883  tJENKiNS,  E.  J.,  M.D.,Nepeao  Towers,  Douglass  Park, 

Sydney,  N.S.AV.,  Australia. 
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1908     Jeeemy,   H.  Rowe,  8,   Cliiugford   Koad,  W'althamstow, 

Essex. 
1910     Jewell,  William  H.,  M.D.,  27,  Queen  Anne  Street,  W. 
1882     Johnson,  G.  Lindsay,  M.D.,  §  and  6,  Castle  Mansions, 

Eloff  Street,  Johannesburg,  S.A. 
1888  tJoHXSi'ON,  Geo.  D.,  Georgia  Street,  Vancouver,  Brititih 

Columbia. 

1898  *JoNEs,  Geobge,  M.B.,  8,  Church  Terrace,  Lee,  S.E. 

1897  Jones,  Hugh  E.,  19,  Rodney  Street,  Liverpool, 

L894  tJoNES,R.  H.,  M.B.,  B.S.,  209,  Macquarie  Street,  Sydney, 

New  South  Wales. 
1914     Joseph,    Hugh    Perciyal,    The    Hospital    Bungalow, 

Galle.  Ceylon. 
1917     JoYNT,    Iyok     William,     Royal     London    Ophthalmic 

Hospital,  E.C. 

1905  JuLEH,  F.  A.,  M.B.,  21,  Cavendish  Square,  W. 

O.M.     JuLKR,  H.  E.,  24,    Cavendish   Square,   W.     (C.  1886-9. 

V.-P.  1900-2.) 
1914     Karani,  N.  N.,  "Eye   Clinic,"  near   Edward    Theatre, 

18,  Kalbadevi  Road,  Bombay. 

1899  Keeling,  G.  S.,  M.D.,  Attleborough,  Norfolk. 

1900  tKELSALL,   H.  T.,  M.D.,  1,   Devonshire  Terrace,  Perth, 

W.  Australia. 

1898  tKENDALL,    H.      AV.    Mauxindale,     Wellington,     New 

Zealand. 

1888  fKENNY,  Augustus  Leo,  M.B.,  87,  Collins   Street,   Mel- 
bourne, Victoria,  Australia. 

1913     Killen,  W.  M.,  M.D.,  34,  Clifton  Street,  Belfast. 

1904     KiLLicK,  Chas.,  M.D.,  Trinity  House,  Maidstone. 

1906  Kilkelly,  Major  P.  P.,  I.M.S.,  c/o  Messrs.  H.  S.  King 

and  Co.,  Pall  Mall,  S.W. 
1895     Knaggs,    Robert    Laweobd,   M.D.,  27,   Park  Square, 

Leeds. 
1881  tKj^AGGS,  S.  T.,   M.D.,  Wellington,  Bondi Road,  Boudi, 

Sydney,  N.S.W. 
1910     Knapp,    Arnold,    M.D.,    10,    East    54th    Street,   New 

York,  U.S.A. 
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1911  Li.NQ,  B.  T.,  B.C.,  22,  Cavendish  Square,  W. 

O.M.  Lang,  William,  22,  Caveudish  Square,  W.  (C.  1886-9. 
V.-P.  1900-3       {Acting  Pres.  1903.) 

O.M.  Lawfohd,  J.  B.,  M.D.,  99,  Harley  Street,  Caveudish 
Square,  AV.  (C  188G-9 ;  1898-1901.  S.  1895-8. 
V.-P.  1905;  1913-16.    T.  1905-11.     Pr^«.  1911-13.) 

1889.  *La\v8,  Wm.  G.,M.B.,  3,  East  Circus  Street,  Notting- 
ham.    (C.  1909-11.) 

1896.  Lawson,  Arnold,  M.D.  (V-P.),  12,  Harle>  Streei,  W . 
(C.  1909-1911.) 

1895  ILea,  J.  Augustus,  M.B.,  Grahamstown,  Cape  Province, 

S.  Africa. 
1885t  Le  Cbonieb,  Hardwick,  St.  Heliers,  Jersey. 
1917     Lease,  H.  L.  G.,  M.D.,   70,  Dixon  Avenue,  Crossbill, 

Glasgow. 
O.M.    Lediaed,    H.    a.,  M.D.,  26,  Lowtlier  Street,  Carlisle. 
(C.  1900-1.) 

1912  Lee,  H.,  M.B.,  6,  Park  Square,  Leeds. 

1904.  tLEE,  W.  A.,  Lt.-Col.  I.M.S.,  44,  Primrose  Hill  Eoad, 

N.W. 
1^11     Letchworth,  T.  W.,  M.B.,  68,  Claremont  Eoad,  Snr- 

biton. 
1903     Levy,  A..,  M.D.,  67,  Wirapole  Street,  W. 
1S07     Lindsay,  W.  J.,  M.D.,  84,  Heme  Hill,  S.E. 

1896  Lister,    Col.    AV.    T.,    C.M.G.,    M.B.,   A.M.S.,    Hotel 

Meurice,  Boulogne,  B.E.F.     (C.  1907-10.) 

1902  Little,  Andrkw,  M.B.,  114,  Manningham  Lane,  Brad- 

ford, York  8. 
1892     Lodge,  Samuel,  jun.,  M.D.,  28,  Manor  Koad,  Bradford. 
1911     Loosely,   Alfred    E.    A.,   M.B.,    25,  New    Cavendish 

Street,  W. 

1903  fLtJcKHOFF,  James,  M.D.,  Rhodes  Buildings,  St.  George's 

Street,  Capetown. 
ISS3     LuNN,  J.   R.,  The    Haven,  Mill  Road,  Worthing.     (C. 

1892-5.) 
1899     Lyle    H.    Willoughby,    M.D.,    Speldhur.n,    Elmfield 

Road,  Bromley,  Kent. 
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1900  Ma.oCalla>',  Arthur  Ferguson,  M.B.,  Public  Health 

Department,  Cairo,  Egypt. 

1913     McC READY,  W.,  M.B.,  2,  University  Square,  Belfast. 
1905     Macdonald,   J.    G.,    Imperial    Chambers,   Dee    Street, 

Invercargill,  New  Zealand. 
1890  *MacQ-illivrat,  Angus,  M.D.,  23,  South    Tay  Street, 

Dundee.     (C.  1902-5.) 
1902     Mackat,  D.  Matheson,  M.D.,  15,  Albion  Street,  Hull. 

1888  *Mackat,    George,    M.D.,    20,   Drumsheugh    Gardens, 

Edinburgh.     (C.  1900-2.     V.-P.  1906-9.) 

1889  fMACKENZiE,    F.   Wallace,    M.B.,   139,    Upper    Willie 

Street,  Wellington,  New  Zealand 

1895     McKenzie,   H.  V.,  M.D.,  Elmbank,   Abbey  Eoad,  Tor- 
quay. 

1889     MacLehose,   Norman    M.,   M.B.,   18,   Harley    Street, 
W.     (C.  1902-5.) 

1897  tMACLENNAN,   DuNCAX    N.,    M.D.,    126,    Bloor    Street 
West,  Toronto. 

1892  t^lAcLEOD,  Charles  G.,   M.D.,  157,   Macquarie  Street, 
Sydney,  N.S.W. 

1902     McMuLLEN,  W.  H.,  M.B.,  4,  Chandos  Street,  Caven- 
dish Square,  W.      (C.  1914-17.) 

1911     McNabb,  He>^rt  H.,  M.D.,  8a,  St.  John  Street,  Man-  , 
Chester. 

19 L2     McPhersom,  Major,  I. M.S.,  c/o  Ophthalmic   Hospital, 
Bombay,  India. 

1911     MacQueen,  J.  F.     (Address  uncommuuicated.) 

1899     Maddox,   Ernest    E.,    M.D.,    Gleuartney,  Poole   Hill, 
Bournemouth.     (C.  1901-6.) 

1883  fj^^AHER,  W.  Odillo,   M.D.,  Craigniah,  185,   Macquarie 
Street,  Sydney,  N.S.W. 

1899  tMANCH^,    Charles,  B.A.,  M.D.,    33,    Sd«-  Alessaudro, 
Valletta,  Malta. 

1901  t  ^I^J^NiNG,  Leslie  S.,  M.  B.,  Christchurch,  New  Zealand. 
1911     Manson,    W.    H.,    M.D.,    5,   Clifton    Place,    Glasgow, 

W. 
1904     Markus,  Charles,  M.D.,  28,  Wimpole  Street,  W. 
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1883  fMAELOW,    Frank     William,    M.D.,     200,    Higlilaud 

Street,  Syracuse,  N.T.,  U.S.A. 
1916     Maequez,    M.,    De.,    Puerta     del    Sol,    13,    Madrid, 

Spain. 
1892     Marshall,  Charles    Devereux,  112,   Harley   Street, 

W.     (C.  1903-4.     S.  1904-7.     C.  1907-10.) 

1907  Marshall,  James  Cole,  M.D.,  36,  Albion  Street,  Hyde 

Park,  W. 
1888  fMARTiN,  Albert,  M.D.,  Wellington,  New  Zealand. 
1905     Massey,  a.  Yale,  M.D.,  24,  Tavistock  Square,  W.C. 
1916     Maxted,  George,  M.D.,  14,  Thorpe  Mansions,  Norwich, 
1914     Maxwell,  Miss  E.  M.,  M.B.,  19,  Lower  Baggot  Street, 

Dublin. 
1904     Mat,  H.  J.,  M.B.,  B.C.,  21,  The  Avenue,  Southampton. 
1898     Matnard,    Frederic    Pinsent,    Lt.-Col.,    I. M.S.,    13, 

Harington  Street,  Calcutta. 
1902     Mayou,  Stephen   (S.),  30,  Cavendish  Square,  W.     (C. 

1912-15.) 
1912     Mead,  Johx  Clarke,  M.B.,  55,  High  Street,  Lowestoft. 
1901     Menzies,  J.  A.,  M.B.,  9,  Castle  Hill  Avenue,  Folkestone. 
1897     Miller,    Gr.   Victor,    M.D.,    2,   Barrington    Crescent, 

Tarm  Lane,  Stockton-on-Tees. 
1881  fMiLLES,  W.  Jennings.     (Address  uncommunicated.) 
1897  fMiNNES,  Robert  Stanley,  M.D.,  127,  Metcalfe  Street, 

Ottawa,  Ontario. 
1911     Mitchell,   Leonard    J.    C,   4,    Collins    Street,    Mel- 
bourne. 
1896     MooNEY;    Herbert    C,   M.B.,    38,   Fitzwilliam   Place, 

Dublin. 

1908  Moore,  Robert  F.,  M.B.,  91,  Harley  Street,  W. 

1909  MoRRELL,  Reginald  A.,  13,  Harley  Street,  W. 

O.IM.     Morton,    A.  Stanford,  M.  B.,  133,  Harley  Street,  AV. 

(C.  188G-9.     v.- P.  1902-5.) 
1896     MoTT,  F.  W.,  M.D.,  F.R.S.,  25,  Nottingham  Place,  W. 

(V.-P.  L9U4-7.) 
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1908  MoxoN,     Frank,     M.B.,     B.S.,     5G,     Seymour    Street, 

Portman  Square,  W. 
1916     MuLHOLLAND,  P.  J.  H.,  5,  University  Terrace,  Belfast. 

1909  Natloe,  W.  Roebuck,  14,  Carr  Road,  Nelson,  Lanes. 

1909  Nell,     Andeeas,     Victoria     Eye    and    Ear    Hospital, 

Colombo,  Ceylon. 
1881     Nicholson,  A.,  M.B.,  30,  Brunswick  Square,  Brighton. 

1910  NoEDENSON,    Dr.    Eeik,    10,    Wasagatan,    Stockholm, 

Sweden. 
1912     Noeman,  Alfeed  Clarence,   M.D,,  Durham  County 

and  Sunderland  Eye  Infirmary,  Sunderland. 
1895    *Ogiltie,    F.   Menxeitu,    M.B.,  The    Shrubbery,    72, 

Woodstock  Eoad,  Oxford.    (C.  1910-12.) 

1889  fO'KiNEALY,  Feedeeick,  Lt.-Col.,    I. M.S.,  c/o  Mes&rs. 

King,  Hamilton  and  Co.,  7,  Hare  Street,  Calcutta. 
1899     Olumeadow,  Lloyd  J.   H.,  M.D.,  Kineton,  AVarwick- 
shire. 

1911  Oliver,  Capt.  M.  W.  B.,  M.B.,  E.A.M.C.,  24th  General 

Hospital,  B.E.F.,  France. 
1914     Oliver,  George  H.,  284,  Mauniugham  Lane;  Bradford. 
1899     Oemond,     Aethue     Wm.      7,     Devonshire    Place,    W. 

(C.  1910-12). 
1892  fORE,   Andrew   William,  M.D.,  71,  Wickham  Terrace, 

Brisbane. 

1890  fOsBORNE,  A.  B.,  M.D.,  46,  McNab   Street  South,  Hamil- 

ton, Canada. 

O.M.  Owen,  D.  C.  Lloyd,  M.D.,  41,  xN'ew  hall  Street,  Bir- 
mingham.    (V.-P.  1891-4.) 

1905     OwKN,  S.  A.,  M.D.,  15,  Queen  Anne  Street,  W. 

1890  fPALMER,  L.  LoRAN,  M.D.  (Address  uncommuni- 
cated.) 

1894  *Parker,  Herbert,  Saragossa  House,  New  Street, 
Henley-on-Thames. 

1899  Parker,   Herbert   George,  13,   Chorley    New  Eoad, 

Bolton. 

1900  Parsons,  John  Herbkrt,  M.B.,  D.Sc,  54,  Queen  Anne 

Street,  W.     (C.  1909-12). 
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1914.  Pascheff,  Constantin,  M.D.,  151,  Rue  Rakowsky, 
Sofia,  Bulgaria. 

1887  tPATEL,  D.  H.,  Bai  Hirabai,  B.  J.  Charitable  DiBpeneary 

Tardeo,  Bombay. 

1907  Pateeson,  James  V.,  M.B.,  11,  Melville  Street,  Edin- 
burgh. 

1900  tPATKAB,BHAGVANT  Sakhaham,  Carnac  Eoad,  Kalkadeir 
Post,  Bombay,  India. 

1902  Baton,    Leslie,    M.B.,    29,    Harley    Street,    W.      (C. 

1912-15.) 

1888  Percival,    Aechibald     Staxlkt,    M.B.,     B.Cli.,    25, 

Ellison  Place,  Newcastle-on-Tyne.     (C.  1906-9.) 
1891     Perut,   Sie  a.,  M.D.,  Surgeon-Major,  Principal  Civil 
Medical  Officer,  Colombo,  Ceylon. 

1889  fPERRY,  Francis  F.     (Address  uncommunicated.) 

1895  PicKAED,     Hansom,     M.D.,     31,     East     Southenihay, 

Exeter. 
1916     Pike,  N.,  M.D.,  10,  York  Terrace,   St.   George's  Road, 

Cheltenham. 
1910     PisANi,    Lt.-Col.    L    J.,  I.M.S.,   49,    Wimpole   Street, 

W. 
1900  fPocKLKY,  Francis  Antill,  M.D.,  227,  Macquarie Street, 

Sydney,  N.S.W. 

1903  Pollock,    W.    B.    Inglis,  M.D.,  21,  Woodside  Place, 

Charing  Cross,  Gla.sgow. 

1896  *Pooley,    G.  H.,   70,  Hanover    Street,    Glossop   Eoad, 

Sheffield. 
1891  fPoPE,  R.  J.,  M.D.,  Box  497,  G.P.O.,  Sydney,  N.S.W. 
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RULES. 

1.  OiiJEOT  OF  THE  SociETY. — The  object,  of  tlie  Soeiet.v  is 
the  cultivation  and  promotion  of  Ophthalmology. 

2.  Meetings. — The  Society  shall  hold  a  meeting  each  yeai* 
the  sittings  shall  be  held  on  two  or  more  consecutive  days.     On 
each  day   thei'e   shall   be  usually   two  sittings.    .The   date   and 
place  of  meeting  shall  be  choseu  by  the  Council. 

o.  Constitution. — The  Society  shall  consist  of  Ordinary  and 
Honorary  members.  All  medical  practitioners  whose  qualifica- 
tions are  satisfactory  to  the  Council  of  the  Society  shall  be 
eligible  as  Ordinai'y  members.  Other  Ophthalmological  Societies 
in  the  British  Empire,  approved  by  the  Council,  may  become 
aflfiliated. 

4.  Officers  of  the  Society. — The  officers  of  the  Society 
shall  consist  of  a  President,  four  Vice-Presidents,  a*  Treasurer, 
two  Secretai'ies  and  six  other  members,  who  together  with 
Presidents  of  affiliated  Societies  {e^n-officio)  shall  form  the 
Council  and  manage  the  Society's  affairs. 

5.  Election  of  Members. — Every  applicant  for  admission 
to  the  Society  shall  send  to  one  of  the  Secretaries  a  form 
signed  by  at  least  three  members,  who  have  personal  know- 
ledge of  the  applicant,  or  by  the  President  and  Secretary  of  an 
affiliated  Society.  Such  application  shall  lie  submitted  to  the 
Council,  and  if  approved  the  applicant  shall  forthwith  be  admitted 
a  member. 

6.  Honorary  Members. — The  Council  shall  have  the  power 
of  electing  as  Honorary  memliers  men  of  distinguished  eminence 
in  Ophthalmology,  or  in  the  sciences  bearing  upon  it. 

7.  Subscriptions. — The  Annual  Subscription  shall  be 
^1  Is.  Of?,  payable  in  the  month  of  October.  No  member 
whose  subscription  is  in  arrear  shall  be  entitled  to  attend  the 
meeting.  Any  member  whose  subscription  is  twelve  montiis  in 
arreai-  shall  cease  to  be  a  member  of  the  Societv. 
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8.  Election  of  Officers. — The  Officers  of  the  Society  shall 
be  elected  yearly  by  Ballot  at  a  Business  sitting  held  during 
the  meeting.  A  balloting  list  of  the  names  recommended  by 
the  Council  for  election  shall  be  posted  to  each  member  two 
weeks  previously.  At  the  Business  sitting  twelve  shall  form  a 
quorum. 

9.  Duration  of  Office. — The  President  shall  not  hold  office 
for  a  period  of  more  than  two  consecutive  years.  No  other 
member  of  Council,  except  the  Treasurer,  shall  hold  the  same 
office  for  more  than  three  consecutive  years. 

10.  President  and  Vice-Presidents. — ^The  President  shall 
regulate  all  the  proceedings  of  the  Society  and  Council,  state 
and  put  questions,  interpret  the  application  of  the  laws,  and 
decide  any  doubtful  points.  He  shall  check  irregularities  and 
enforce  the  observance  of  the  laws  He  shall  sign  the  minutes 
of  General  and  Council  meetings.  In  the  absence  of  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  some  other 
member  chosen  by  the  meeting,  shall  perform  his  duties. 

11.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spondence, and  shall  keep  the  Minutes  of  the  Society  and  Council. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  the 
meetings.  They  shall  have  charge  of  and  shall  keep  a  register 
of  all  papers  communicated,  and  shall  be  the  Editors  of  the 
'  Transactions.' 

12.  Treasurer. — The  Treasurer  shall  receive  all  moneys  due 
to  the  Society,  and  make  all  payments  ordered  by  the  Council, 
keeping  an  accoimt  of  all  such  receipts  and  payments.  The 
accounts  shall  be  audited  once  a  year  and  presented  to  the 
Society  at  the  Annual  Business  Meeting.  Two  members  of  the 
Society  shall  be  nominated  by  the  President  to  audit  the 
Treasurer's  accounts. 

13.  Meetings  of  Council. — The  Council  shall  meet  as  fre- 
quently as  necessary  during  the  Annual  Meeting  and  at  other 
times  if  specially  convened.  Five  shall  form  a  quorum.  The 
President  shall  have  a  casting  vote  in  addition  to  his  ordinary 
vote.  The  Council  shall  decide  upon  all  questions  relating  t« 
the  reception  of  communications,  and  shall  have  power  to  subniit 
any  paper  to  referees. 
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14.  Vacanciks  of  Ofkiokh.  -  TIk!  Council  slisiU  liave  the 
power  of  fillin<jf  up  any  vacancies  wliicli  may  occur  in  any  of 
the  offices  of  the  Society  between  one  Auuual  Meeting  and 
the  next. 

15.  'Transactions.' — The  Society  shall  publish  a  yearly 
volume  of  'Transactions'  as  soon  as  possible  after  the  Annual 
Meeting  (vide  Bye  Law  1  concerning  communications).  Tlaere 
shall  be  an  Editorial  Committee  consisting  of  the  President,  the 
Secretaries  and  two  other  memljers  of  Council,  together  with  the 
Secretaries  of  affiliated  Societies.  A  copy  of  the  '  Transactions  ' 
shall  be  sent  to  every  member  whose  subscription  has  been  duly 
paid  ;  and  to  each  Honorary  member. 

16.  Publication  of  Papebs  and  Discussion.  — No  paper  shall 
be  accepted  if  it  has  been  published  elsewhere.  No  paper  shall 
be  read  before  the  Society  unless  a  copy  of  it  has  been  sent  to 
the  Secretaries  at  least  four  Aveeks  before  the  meeting,  together 
with  an  abstract  suitable  for  immediate  publication  in  the 
journals.  When  possible,  notice  should  be  given  relating  to 
card  cases,  and  a  short  abstract  of  all  papers  to  be  read  before 
the  Society  shall  be  distributed  to  all  members  before  the 
meeting.  No  report  of  the  meetings  of  the  Society  may  be 
published  by  members  or  others  without  the  sanction  of  the 
Council. 

17.  Notice  of  Meeting. — Three  mouths  before  the  date  of 
the  Annual  Meeting  a  preliminary  notice  of  the  meeting  shall 
be  sent  to  every  member. 

18.  Visitors. — Any  member  of  the  medical  profession  may 
attend  a  meeting  of  the  Society  (except  the  Annual  Business 
Meeting)  on  being  introduced  by  a  member  of  the  Society. 


The  Library  has  noio  been  transferred  to  the  premises  of  the  Royal 
Society  <f  Medicine,  1,  Wimpole  Street. 

LIBRARY   RULES. 


1.  The  Library  shall  be  open  at  the  same  hours  as  that  of 
the  Royal  Society  of  Medicine,  viz.  from  11  am.  to  6.30  p.m. 
daily,  except  Sundays. 
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2.  Members  will  be  entitled  to  read  the  books  at  1,  Wiiupole 
Street,  between  these  hours,  or  to  take  them  out  on  signing  a 
receipt  provided  for  that  purpose. 

3.  A  large  number  of  periodicals  will  be  accessible  to  members 
in  the  Library.  The  current  number  may  not  be  taken  out  of 
the  Library. 

4.  A  book  must  be  returned  at  the  expiration  of  a  fortnight 
if  wanted  by  any  other  member.  The  Librarian  will  in  such  a 
case  write  to  the  member  in  whose  name  the  book  was  taken 
out. 

5.  If  the  book  be  not  returned  within  four  days  of  such  notice 
a  fine  of  6d.  will  be  charged  for  each  day  that  the  book  is 
retained  beyond  such  days  of  grace. 

6.  Instruments  and  drawings  cannot  be  taken  out  of  the 
Library  except  by  special  permission. 

7.  A  member  taking  out  a  book  will  be  held  responsible  for 
its  being  returned  in  good  condition. 

8.  Members  of  the  Ophthalmological  Society  Avho  are  also 
Members  of  the  Section  of  Ophthalmology  of  the  Eoyal  Society 
of  Medicine  can  have  the  full  use  of  the  Fellows'  Library  on 
payment  of  an  additional  guinea  instead  of  the  usual  sub- 
scription of  two  guineas. 


ADAMS   FROST  COLLECTIO:^^  OF  LANTERN   SLIDES. 

1.  The  slides  shall  be  in  the  custody  of  the  Librarian. 

2.  They  may  be  lent,  for  the  purpose  of  teaching,  to  teachers 
in  any  recognised  Medical  School  on  application  to  the  Librarian. 

3.  The  regulations  under  which  the  slides  may  be  borrowed, 
together  with  a  list  of  the  slides,  shall  be  printed  («)  in  the 
Transactions;  (b)  in  the  Catalogue  of  the  Library;  (c)  on 
leaflets  which  may  be  sent  to  enquirers. 

4.  Other  slides  may  be  added  to  the  collection,  but  the  num- 
bering (in  so  far  as  it  coincides  with  that  of  the  figures  in 
Frost's  Fundus  Oculi)  shall  be  retained. 

5.  The  following  are  the  regulations  under  which  the  slides 
may  be  borrowed  : 
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Regulations  for  the  Loan  of  Lantekn  Slides. 

1.  Not  more  than  20  slides  may  be  borrowed  at  oiie  time. 

2.  Not  less  than  three  days'  uotice  of  the  wish  to  borrow 
slides  shall  be  giveu,  aud  a  list  giving  the  numbers  of  the  slides 
required  shall  be  sent  to  the  Librarian. 

3.  The  borrower  shall  sign  a  receipt  for  the  slides,  which  will 
be  given  back  to  him  on  their  return. 

-i.  The  slides  must  be  returned  within  three  days,  no  other 
slides  can  be  lent  to  the  same  borrower  till  this  has  been  done. 

5.  Any  slides  broken,  lost,  or  damaged  shall  be  replaced  or 
repaired  at  the  expense  of  the  borrower. 


THE  BOWMAN  LECTUKE. 

Resohdion  of  Council,  September  18^/i,  1883. 


•'  Tliat  in  recognition  of  Mr.  Bowman's  distinguished  scientific 
position  in  ophthalmology  and  other  branches  of  Medicine,  and 
in  commemoration  of  his  valualjle  services  to  the  Ophthalmo- 
logical  Society,  of  which  he  was  the  first  President,  the  Council 
shall  each  year,  or  periodically,  nominate  some  person  to  deliver 
a  lecture  before  the  Society,  to  be  called  '  The  Bowman  Lecture,' 
which  shall  consist  of  a  critical  resume  of  recent  advances  in 
ophthalmology  or  in  such  subject  or  subjects  as  the  Council 
shall  select,  or  of  any  original  investigation,  and  shall  be 
delivered  at  a  special  meeting  of  the  Society  held  for  the 
purpose,  at  which  uo  other  business  shall  be  transacted." 


EDWAED    NETTLESHIP   PRIZE. 

On  the  occasion  of  Mr.  Nettleship's  retirement  f  loni  practice 
in  1901  a  fund  was  inaugurated  by  his  friends  and  pupils,  with 
the  object  of  founding  an  Edward  Nettleship  Prize  for  the 
Encouragement  of  Scientific  Ophthalmic  Work,  and  at  a  meet- 
ing of  the  Oeneral  Committee  of  the  above  fund  on  July  2nd, 
ll'Oll,  tlic  followiiv^-  resolutions  were  adopted  : 
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1.  That  the  prize  should  be  a  Gold  Medal  for  the  eucoiirage- 
uient  of  scientific  I  ophthalmic  woi'k. 

2.  That  the  Council  of  the  Ophthahnological  Society  of  the 
LTuited  Kingdom  be  asked  to  undertake  the  custody  of  the 
Prize  and  Fund,  and  to  appoint  Trustees. 

3.  The  award  of  the  Medal  shall  be  entrusted  to  three  mem- 
bers of  the  Ophthalmological  Society  appointed  by  the  Council, 
such  members  to  be  changed  after  each  award. 

4.  That  the  Medal  shall  be  awarded  at  such  intervals  as  shall 
l)e  determined  upon. 

5.  That  only  British  subjects  be  eligible  to  receive  this  Prize. 

6.  That,  subject  to  the  discretion  of  the  said  Council,  the 
Prize  shall  be  awarded — 

(a)  For  the  most  valuable  contribution  to  Ophthalmology 

during  the  three  years  immediately  preceding  or  since 
the  last  award,  or 

(b)  For  the   best   work    done    on    any    subject   previously 

selected  and  announced  by  the  Council  of  the  Oph- 
thalmological Society. 

7.  That  in  the  event  of  no  work  being  found  of  sufficient 
merit  an  award  shall  not  be  made. 

Resolution  of  Council,  January  25th,  1906. 

"  It  shall  be  lawful  for  the  Trustees,  with  the  consent  of  the 
Council  of  the  Society,  to  expend  any  surplus  arising  from  the 
non-award  of  the  Medal  in  any  one  year,  or  accumulated  during 
several  years,  in  the  purchase  of  works  for  the  Library  of  the 
said  Society,  such  works  to  be  inscribed  '  Purchased  by  the 
Nettleship  Prize  Fvmd ' ;  or,  with  the  consent  of  the  said  Council, 
to  expend  such  surplus  in  any  manner  calculated  to  promote 
the  objects  of  the  Society  as  defined  in  the  Eules." 


BYE-LAWS   CONCERNING   COMMUNICATIONS. 

1.  The  'Transactions'  shall  consist  of  such  communications 
made  to  the  Society,  or  to  affiliated  Societies,  by  or  through 
members,  as  may  be  deemed  by  the  Covmcil  suitable  for  publi- 
cation. Also  of  discussions  of  importance  or  interest  arising 
out  of  such  communications. 
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2.  No  foiiiiiiniiication  to  the  Society  shall  occupy  more  tlian 
twenty  ininut(!s,  and  in  the  subsequent  discussion  of  it  no 
member  shall  speak  more  than  once,  or  for  more  than  ten 
minutes,  without  the  special  permission  of  the  Chairman. 

3.  All  communications  accepted  by  the  Society  become  the 
property  of  tlie  Society. 

4.  Communications  are  admissible  which  may  have  been  read 
elsewhere,  provided  they  have  not  been  published. 

5.  The  cost  of  illustrations  shall  be  borne  by  the  Society  so 
far  as,  in  the  opinion  of  the  Council,  is  consistent  with  the  .state 
of  its  funds. 

6.  Reprints  of  papers  may  be  obtained  by  authors  at  their 
own  expense,  by  arrangement  with  the  printer. 


REGULATIONS  CONCERNING  THE  EXHIBITION  OF 
PATIENTS  AND  OF  PATHOLOGICAL  SPECIMENS 
BY  CARD. 

A.  A  card,  provided  by  the  Society,  must  be  placed  con- 
veniently near  the  patient  (unless  it  is  undesirable  that  it  should 
be  read  by  the  patient  or  friends),  and  on  it  must  be  clearly 
written  an  account  of  the  case,  comjirising  all  the  particulars 
intended  for  2>'U'blication.  The  title  only  of  the  case  will  be 
announced  by  the  President  to  tlie  meeting,  but  the  Exhibitor 
(or  his  representative)  must  be  present  at  the  meeting,  and  be 
willing  to  read  the  case  and  furnish  additional  details  if  called 
upon  to  do  so  ;  the  length  of  such  oral  communications  not 
to  exceed  five  minutes. 

B.  Pathological  Sj^ecimens  may,  at  the  discretion  of  the 
Exhibitor,  be  shown  by  card,  and  will  then  be  subject  to  the 
above  regulations.  It  is  particularly  to  be  noted  that  the 
description  on  the  card  must  comprise  all  the  particulars 
intended  for  pvhlication. 
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REPORTS. 


I.    PRESIDENTIAL    ADDRESS. 
l:5y    E.   Treachkr   CoLLrNS. 

This  is  the  thirty-seventh  year  of  our  Society's  exist- 
ence and  the  second  time  in  the  course  of  it  in  which  we 
have  had  to  mourn  the  death  of  a  President.  Those  of 
you  who  Avere  present  at  our  last  Annual  Congress,  will 
remember  how  Mr.  Jessop's  genial  personality  permeated 
the  whole  of  our  proceedings,  and  all  of  you  will  realise 
how  deeply  we  have  to  deplore  the  loss  of  one  who  took 
such  a  keen  and  activ^e  interest  in  the  progress  and 
prosperity  of  our  Society.  Up  to  within  a  week  of  his 
death  he  was  energetically  engaged  in  promoting  the 
success  of  the  British  Journal  of  Ophthalmology  he  had 
called  into  existence,  and  of  the  scheme  for  affiliating  the 
ophthalmological  societies  throughout  the  British  Empire, 
whicli  will  come  before  you  for  your  consideration  at  the 
general  meeting  this  afternoon. 

Shortly  after  Mr.  Jessop's  death  the  Council  of  this 
Society  met,  and,  on  behalf  of  the  Society,  passed  the 
following  resolution,  which  I  feel  sure  will  meet  with  your 
approval  : 

"  The  Council  of  the  Ophthalmological  Society  of 
the  United  Kingdom  records  with  deep  sorrow  their 
sense  of  the  serious  loss  the  Society  has  sustained 
through  the  untimely  death  of  its  President,  Mr. 
Walter  H.  Jessop. 
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2  PRE8IDENTIAL    ADDRESS. 

Throughout  his  long  connection  with  the  Society  lie 
was  animated  by  the  single  purpose  of  promoting  its 
best  interests  and  of  sustaining  and  enhancing  its 
scientific  reputation.  None  appreciated  more  than 
his  colleagues  on  the  Council  the  rich  maturity  of 
his  professional  attainments  and  the  conspicuous 
ability  with  which  he  adorned  the  Presidential 
otfice. 

His  friendly  relationship  with  the  leading  ophthal- 
mologists of  continental  and  foreign  schools  in  no 
way  diminished  his  ardent  desire  and  his  unremitting 
labours  to  further  the  cause  of  British  ophthalmo- 
logy, of  which  he  was  one  of  the  most  brilliant 
exponents. 

The  Council  begs  respectfully  to    tender   to   Mrs. 
Jessop    their    sympathy    with    her   in   her    bereave- 
ment," 
A  copy  of  it  was  forwarded  to  Mrs.  Jessop,  from  whom 
a  graceful  acknowledgment  has  been  received  in  reply. 

The  Council  then  proceeded  to  consider  how  best  the 
affairs  of  the  Society  could  be  carried  on.  They  found 
that  Kule  14,  dealing  with  vacancies  in  officers,  empowered 
them  to  fill  up  any  vacancies  which  may  arise  between  one 
annual  meeting  and  the  next.  They  decided  to  act  in 
accordance  with  it  and  appoint  a  new  President.  It  has 
been  the  custom  for  some  years  past  to  elect  a  President 
alternately  from  amongst  members  who  reside  in  London 
and  those  who  reside  elsewhere.  As,  however,  Mr. 
Jessop's  tenure  of  office  had  not  expired,  it  was  thought 
best  on  this  occasion  to  appoint  another  Londoner,  and  so 
it  came  about  that  you  find  me  occupying  the  position  in 
which  I  am  to-day. 

Mr.  Jessop  is  a  very  difficult  man  to  follow,  but  when  I 
look  at  the  list  of  names  of  former  Presidents  of  this 
Society,  I  find  that  any  one  of  them  would,  likewise,  have 
been  a  very  difficult  man  to  follow.  I  can  assure  you  to 
have  to  follow  on  the  cumulative  effect  of  all  of  them  is 
indeed  a  most  embarrassing  procedure. 


PRESIDENTIAL    ADDRESS.  S 

They  have  left  behind  them  gi*eat  traditions.  Traditions 
which  it  will  be  my  earnest  endeavour  to  maintain,  so  that 
the  Society  may  continue  its  course  in  a  state  of  progres- 
sive efficiency. 

We  have  during  the  past  year  had  a  further  sad  loss  in 
the  death  of  Mr  R.  W.  Doyne  ;  another  dear  fi'iend  of 
many  of  us  ;  another  brilliant  Britisli  ophthalmologist, 
who  was  a  frequent  attendant  at  our  meetings  and  an  able 
contributor  to  our  proceedings. 

This  is  the  third  time  we  have  held  our  Annual  Con- 
ference whilst  our  country  has  been  at  wai".  If  one  of 
our  successors  wishes  to  look  back  and  see  what  part  his 
forerunners  played  at  this  important  epoch  in  the  world's 
history  he  will,  I  think,  find  it  fairly  well  reflected  in  the 
volumes  of  our  Transactions.  The  prevailing  subject  of 
our  discussions  this  year,  as  in  the  two  preceding  ones, 
will  be  the  injuries  and  maladies  resulting  from  the  war. 

The  longer  the  war  goes  on  the  more  and  more  evident 
does  it  become  how  essential  is  the  skilled  experience  and 
training  of  Opathalmic  Surgeons  in  connection  with  it. 
Before  the  outbreak  of  war  no  provision  had  been  made 
by  the  xArmy  whereby  it  could  avail  itself  of  the  services  of 
Ophthalmic  Surgeons.  Now,  several  of  them  have  received 
commissions  in  the  R.A.M.C.  to  act  as  'specialists  in 
France,  in  the  East,  and  in  the  Military  Hospitals  of  this 
country.  Numerous  others,  unofficially,  and  unrecognised, 
are  engaged  in  the  Voluntary  Hospitals  throughout  the 
country,  not  only  in  attending  to  the  eyes  of  the 
wounded,  but  also  in  rendering  visual  aid  to  those  pre- 
paring for  warfare,  and  those  manufacturing  its  all- 
important   munitions. 

Before  the  sad  event  occurred  which  has  placed  me  in 
my  present  position,  I  had  prepared  a  paper  to  bring- 
before  you  at  this  meeting  ;  though,  not  dealing  directly 
with  a  subject  connected  with  the  war,  it  is  one  to  which 
my  attention  became  directed  from  observations  on  its 
victims.  It  is  a  continuation  of  a  paper  I  read  to  you 
last    year  on  "  Contusion   Hypotony  "  and  deals  with  the 
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''  Sequela)  of  Hypotony."  I  wish  to  bring  it  before  you 
as  a  paper,  and  not  as  part  of  a  Presidential  Address, 
because  I  think  it  contains  much  debatable  matter. 

One  after  another  we  come  before  you  at  these  meetings 
and  describe  the  results  of  our  observations,  our  experi- 
ments, and  our  reasonings.  We  are  all,  however,  liable  to 
illusions,  misinterpretations,  and  unconscious  bias.  The 
best  antidotes  to  these  failings  are  criticism  and  debate  ; 
I  hope  you  will  apply  these  antidotes  freely  in  the  coui-se 
of  this  Congress.  Not  criticism  of  an  acrimonious  or 
self-assertive  character,  but  criticism  having  the  same 
objective  as  that  Avhich  is  criticised,  the  elucidation  of 
truth. 


11.  COLOUR-SENSE  PHENOMENA  AND  SOME 

INFERENCES  WHICH   THEY  SEEM 

TO    SUGGEST. 

BEING 

THE    BOWMAN    LECTURE, 

BY 

SiK  George  A.  Berry. 


The  privilege  of  being  allowed  to  add  to  the  series  of 
addresses  by  which  we  celebrate  the  memory  of  our  great 
first  president,  is  one  which  one  cannot  fail  to  appreciate. 
The  series  has  been  so  comprehensive  and  so  brilliant 
that  both  the  choice  of  a  new  subject  and  the  desire  to 
approximate  to  the  standard  attained  by  his  predecessors 
must  necessarily  cause  embarrassment  to  each  successive 
lecturer. 

When  the  Society  did  me  the  honour  of  appointing  me 
"  Bowman  Lecturer  "  I  suggested  to  our  late  president 
that  I  might  take  for  my  subject  a  discussion  of  the 
various  wounds  of  the  eye  and  other  conditions  affecting 
vision,  caused  by  the  war.  This  did  not,  however,  satisfy 
the  president,  who  indicated  that  something  of  more  general 
scientific  interest  was  expected.  I  have  accordingly  chosen 
a  subject,  which,  while  it  may  fall  under  that  category, 
is  at  the  same  time  necessarily  highly  speculative. 

Those  who  have  studied  the  present  position  of  our 
knowledge  of  colour-vision  will  recognise  that  the  subject 
is  too  extensive  to  deal  with  in  a  single  lecture.  They 
may  admit  too,  that,  notwithstanding  the  great  accumula- 


6  BOWMAN    LECTURE. 

tion  of  facts  of  the  highest  importance  and  interest,  which 
has  resulted  from  the  work  of  many  able  observers,  little 
advance  has  been  made  in  satisfactorily  explaining  the 
nature  of  the  colour-sense. 

My  chief  excuse,  therefore,  for  taking  up  a  subject, 
so  difficult  that  it  has  baffled  men  of  the  highest  intelli- 
gence and  the  most  profound  scientific  attainments,  must 
be,  not  that  I  can  presume  to  contribute  anything  of  value, 
but  that  any  critical  digest  of  the  physiology  or  pathology 
of  the  colour-sense  has  not,  so  far,  formed  the  theme  of 
a  "  Bowman  Lecture.'' 

I  can,  however,  lay  claim  to  have  interested  myself  in 
colour-vision,  by  experiment  and  clinical  observation, 
during  forty  years.  I  do  not,  therefore,  propose  to  offer 
only  a  resume  of  the  subject,  but  to  indicate  and  give 
reasons  for  the  standpoint  to  which  observation  and  reflec- 
tion have  led  me  in  regard  to  some  of  the  points  which 
call  for  elucidation. 

As  far  as  possible  I  shall  discriminate  between  facts 
and  hypotheses. 

I. 

We  may,  in  the  first  place,  consider  the  more  or  less 
evident,  as  well  as  the  experimentally  established,  facts  of 
normal  colour- vision . 

Firstly,  it  is  evident  that  as  far  as  physical  stimuli  go, 
colour  is  inseparable  from  light,  whereas  we  may  have 
light  without  colour.  It  is  a  daily  experience  that  external 
objects  present  more  or  less  colour  in  the  daytime,  or  in 
sufficiently  strong  artificial  light,  and  lose  their  colour  when 
the  surrounding  light  is  reduced  beyond  a  certain  limit. 

Again,  we  normally  distinguish  a  very  great  number  of 
colour-sensations  which  differ  in  their  hue,  in  their 
brightness  or  luminosity,  and  in  their  purity  or  freedom 
from  admixture  with  non-coloured  light,  i.  e.  in  their 
saturation.  All  the  hues,  tints,  and  shades,  which  appear 
to  us  different  when  in  juxtaposition  with  others,  make  up 
a    very    large    series    of    colour    impressions.      Even    the 


BOWMAN    LECTURE.  7 

recognisable  hues  alone,  in  their  purest  form,  as  evoked 
by  stimulation  with  monochromatic  light,  are  so  numerous 
that  normal  colour-vision  may  be  said  to  be  polychromatic. 

All  these  hues  cannot  receive  separate  names.  Although 
there  is  a  difference  between  the  trained  observer  and 
others  as  regards  memory  for  different  hues,  and,  conse- 
quently, as  regards  the  names  which  may  be  given  to 
them,  the  greatest  number  of  hue  names  could  hardly 
amount  to  more  than  5  per  cent,  to  6  per  cent,  of  the 
hues,  which,  on  juxtaposition,  are  separately  recognisable. 
Therefore  we  commonly  refer  most  of  them  to  the  two 
nearest  hues  for  which  we  have  a  name.  Thus,  the 
colours  from  yellow  to  green  would  generally  be  referred 
to  as  yellow,  greenish-yellow,  yellowish-green,  and  green. 

Another  charactei'istic  of  normal  colour-vision  is  that 
all  the  hues  are  felt  to  have  a  definite  relation  to  each 
other.  They  can  be  placed,  one  after  another,  in  a  series 
which  leads  by  gTadation  through  the  entire  recognisable 
number.  Thus,  if  we  begin  with  a  red  we  should  place 
on  one  side  of  it  a  hue  which  appeared  yellowish-red,  and 
on  the  other  side  one  which  appeared  bluish-red.  Unless 
the  differences  were  very  slight  we  should  arrange  them 
thus  without  any  hesitation. 

Normal  colour-vision  is  therefore  not  only  polychromatic, 
it  is  characterised  in  addition  by  an  inherent  sense  of  hue 
relationship.  When  hues  are  very  impure  this  sense  of 
relationship  is  not  so  perfect. 

The  fact  that  we  can  only  give  such  a  small  number  of 
names  to  the  separately  recognisable  hues  causes  us  to 
group  a  number  of  different  allied  impressions  under  one 
name.  Notwithstanding  that  we  recogni.se  more  or  less 
differences  in  hues  of  the  same  name,  we  are  unable  to 
say  exactly  to  which  single  one  of  the  hues  so  grouped 
the  name  is  particularly  applicable.  Though  we  may 
limit  the  number  of  hues  taken  in  each  case  we  cannot 
pick  out,  as  compared  with  the  most  closely  allied  colour 
impressions,  what  we  Avithout  any  uncertainty  would  say 
is  e.  g.  a  pure  red  or  green  or  blue  or  yellow.      That  is  to 
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say,  we  have  no  consciousness  of  a  simple  or  fundamental 
sensation  in  any  case.  I  refer  to  this  as  it  seems  to  me 
to  be  a  curious  fact  in  view  of.  the  very  widely-held  belief 
in  the  existence  of  fundamental  colour  impressions.  I  am 
aware,  of  course,  that  these  postulated  fundamental  im- 
pressions are  held  to  be  psychical  ones  which  only 
approximate  to,  but  do  not  wholly  correspond  to,  any 
physically  excited  colour  impressions. 

Leaving  aside,  for  the  moment,  the  question  of  colour 
sensations  other  than  those  experienced  in  a  good  light 
and  on  central  fixation,  the  next  point  to  consider  is  that 
of  colour  mixtures.  To  some  extent  we  have  experience 
of  this  in  ordinary  life,  but  experiment  is  necessary  for  its 
better  appreciation. 

The  laws  which  govern  the  mixing  of  pure  mono- 
chromatic colours  are  : 

(1)  When   two  colours  are   mixed  in  equal  quantity 

the  effect  is  to  give  rise,  either  to  an  inter- 
mediate colour  sensation,  or  to  a  neutral,  non- 
coloured  impression. 

(2)  If  the  quantity  or  the  strength  of  the  one  colour 

is  greater  than  the  other  the  effect  of  mixing 
is  to  produce,  either  an  intermediate  hue  which 
more  nearly  resembles  the  stronger  than  the 
weaker,  or  merely  a  weakened  impression  of 
the  sti'onger  colour. 

(3)  As  the  dissimilarity  of  the  component  colours  of 

equal  strength  increases,  up  to  the  point  at 
which  a  neutral  impression  is  produced,  the 
resultant  colour  becomes  fainter  and  fainter 
and  at  the  same  time  less  saturated  ;  more  over- 
powered by  its  admixture  with  non-coloured 
light. 

(4)  Mixtures  made  of   colours  near  the  two  ends  of 

the  spectrum  give  rise  to  non-saturated  hues 
which  are  not  like  any  contained  in  the 
spectrum  and  are  therefore  colours  which  cannot 
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be  elicited  by  stimulation  from  light  of  one 
particular  wave-length  only. 

(5)  The   brightness    or   luminosity   of   the    resultant 

colour  is  equal  to  the  sum  of  the  luminosities 
of  the  components. 

(6)  Similar   effects   are    produced  by  mixing    three, 

four,  or  more  colours.  When  all  the  spectral 
hues  are  combined  the  effect  is,  of  course,  to 
reconstitute  the  white  light  from  which  they 
are  derived,  the  luminosity  of  which  is  the  sum 
of  that  of  all  the  hues. 

(7)  To    the    larger   proportion   of   the    spectral  hues 

there  is  another  spectral  hue  which  is  its  com- 
plement. If  any  two  complementary  hues  be 
removed  fi-om  the  spectrum,  the  remaining 
hues,  when  combined,  give  rise  to  white.  The 
same  would  be  true  how^ever  many  pairs  of 
complementary  hues  were  withdrawn  ;  the 
only  effect  of  recombining  those  remaining 
would  be  a  more  or  less  noticeable  diminution 
in  the  brightness  of  the  resulting  white  light. 

(8)  'J'he   spectral   hues  which   have   no  complements 

in    the    spectrum    are    complementary   to   hues 

got  by  mixing  other  monochromatic  rays.      Such 

complements  are,  of  course,  less  saturated. 

Saturated  complements  to  all  hues  are  got  subjectively 

aa   after-images.      There    is    no  difference  in   this  respect 

whether  or  not  the  hues  have  spectral  complements. 

The  neutral  or  white  effect,  i.  e.  the  luminosity  of  the 
different  spectral  hues,  varies  in  degree.  Some  are  more 
luminous  than  others.  The  most  luminous  part  of  the 
spectrum  is  not  always  the  same,  either  in  all  individuals 
with  normal  colour- vision,  or  in  the  same  individual  in 
different  states  of  the  eye. 

What  has  been  said  so  far  .seems  to  justify  certain 
inferences,  which  may  be  stated  as  follows  : 

(I)    The    polychromatic    series   of    colour-hue   sensa- 
tions which  characterises   normal   colour  vision 
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is  a  re-entrant  one.  Starting  with  one  hue, 
and  arranging"  the  hues  according  to  their 
similarity,  we  can  pass  through  the  whole 
series  and   come  back   to   the  starting  point. 

(2)  Half  the  hues   in  this   closed  series  are  comple- 

mentary to  the  other  half,  so  that  hue  and 
complementary  hue,  when  combined,  in  each 
case  cause  a  neutral  or  non-coloured  sensation. 

(3)  As,    in    addition    to   its    colour   effect,  each   hue 

produces  some   neutral  light  effect,  and  as  this 
neutral  effect  is  always  added  to  that  of  any 
other  hue  or   hues  with  which  a  particular  hue 
may  be  mixed,  whatever  be  the  resultant  colour 
effect,  the  neutral-  effect  must  be  looked  upon 
as    something    apart    from    the    colour    effect. 
Complementary  colours  cannot,  therefore,  when 
combined,  be   held    to  produce   or   7nake   white- 
light.      By  mutually  destroying  each  other  they 
only  leave  a  non-coloured  sensation. 
[,Note. — We    may   represent    the    facts   concerning   the 
mixing  of  hues,  as  well  as  some   of  the  inferences  Avhich 
may    be    deduced    from    them,    by    a   simple   geometrical 
construction. 

Imagine  all  the  separately  recognisable  hues  arranged 
round  a  circle  in  the  order  of  their  relation  to  each 
other,  complementary  hues  being  placed  opposite  each 
other  at  either  end  of  a  diameter.  Lines  drawn  from 
the  centre  of  this  circle  may  then  be  taken,  by  their 
direction,  or  the  point  at  which  they  cut  the  circle,  to 
represent  different  hues,  and  by  their  lengths  the  respective 
strengths  of  these  hues.  Two  lines  drawn  fi'om  the 
centre  in  opposite  directions  would  indicate  the  strengths 
of  complementary  hues.  Any  other  two  lines  which  do 
not  deviate  to  the  extent  of  180°  would  therefore  represent 
the  positions  and  strengths  of  hues  which  lie  between 
two  complements,  and  which  are  more  and  more  dissimilar 
the  nearer  their  angle  of  deviation  approaches  to  180°. 
We  may  (with  certain   reservations)  take  the  two  lines 
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to  represent  in  magnitude  and  direction  two  forces,  whose 
resultant,  in  magnitude  and  direction,  is  given  by  the 
parallelogram  of  forces.  So  far  as  the  direction  of  the 
diagonal  of  the  completed  parallelogram  goes,  it  will  cut 
the  circle  at  a  point  which  gives  the  resultant  hue. 
Experiment  shows  that  this  represents  probably  exactly 
Avhat  takes  place.  On  the  other  hand,  it  would  not  be 
easy,  if  at  all  possible,  to  show  how  nearly  the  diagonal 
length  also  gives  the  colour  strength,  apart  from  luminosity, 
of  the  resultant  hue  compared  with  the  sum  of,  the  colour 
strengths  of  the  components.  It  can  only  be  an  inference 
that  it  does  so.  It  would  thus  vary  from  a  maximum, 
when  the  component  hues  were  the  same,  to  a  minimum 
when  one  was  the  complement  of  the  other,  i.  e.  from  the 
sum  of  the  colour  strengths  of  the  components  to  their 
difference,  or,  if  both  were  equal,  from  twice  the  strength 
of  each  to  zero.  So  far  as  the  extremes  go,  this  also 
corresponds  to  what  is  found  experimentally.  But  it 
hardly  follows  that  the  parallelogram  of  forces  is  alto- 
gether applicable. 

It  has  to  be  remembered  that  both  physiological  and 
psychical  factors  must  to  some  extent  modify  the  complete- 
ness of  an  analogy  based  upon  physical  principles  alone. 

The  difficulty  of  applying  any  expei'imental  test  of  the 
accuracy  of  an  inference  of  this  kind  lies  greatly  in  the 
compound  nature  of  the  impression  produced  by  the  mix- 
ture colour.  Its  colour  effect  is  modified  by  the  degree 
of  admixture  of  white  light.  This  again  depends  upon 
the  extent  of  dissimilarity  in  the  two  components  as  well 
as  upon  the  specific  proportion  of  non-coloured  light 
which  accompanies  and  is  bound  up  with  the  sensations 
which  they  separately  produce. 

In  the  Figs.  1—3  the  points  at  which  the  diagonal  C 
(prolonged  if  necessary)  cuts  the  circle,  represents  the 
position  of  the  resultant  hue  \^.  The  length  of  the 
diagonal  is  the  sum  of  the  two  components  parallel  to  it. 
These  go  to  form  the  new  hue.  The  other  two  com- 
ponents   at    right-angles    to    C   represent    the    degree    to 
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which  the  two  hues,  X^  and  Xg  of  colour  strengths  A  and 
B,  neutralise  each  other  when  mixed.  These  two  pairs  of 
components  are  shown  by  interrupted  lines  in  the  figures. 
We  have  seen  that  the  more  widely  the  hues  Xj  and  X2 
are    separated    the    more    is    the    resultant  hue  X^  found 
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experimentally  to  lose  in  saturation.  In  accordance  with 
inference  (3)  above,  the  components  which  make  up  S 
in  the  figures,  while  their  colour  effects  are  abolished, 
leave  a  non-coloured  neutral  effect.  To  this  part,  S,  of 
the  whole  neutral  effect  associated  with  the  two  com- 
ponent hues  I  would  attribute,  hypothetically,  an  influence 
on  the  purity  or  saturation  of   the   resultant  impression. 
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It  may  be  taken  to  I'epresent  the  factor  whose  magnitude 
is  inversely  proportional  to  the  degree  of  saturation 
of  Ar. 

The  luminosity  of  the  resultant  colour,  on  the  other 
hand,  cannot  be  shown  in  the  same  way  because  the 
resultant  luminosity  depends  upon  that  of  each  com- 
ponent, and  that  is  a  quantity  which  varies  with  the  hue. 
No    doubt,   from    what    is   stated   in   law    (5)    above,    the 

Fig.  2. 


resultant  luminosity  is  the  sum  of  the  component 
luminosities.  On  the  above  assumption,  part  of  that 
summation  of   luminosities  affects  saturation. 

The  whole  question  of  the  relation  of  luminosity  to 
saturation  is  obscure,  and,  therefore,  this  way  of  looking 
at  it  cannot  claim  to  be  anything  but  conjectural.  It  is 
consistent,  however,  with  the  relation  which  exists  for 
monochromatic  rays  between  luminosity  and  hue  within 
wide  limits  of  intensity.  It  is  also  consistent  with  the 
assumption,  to   which    fuller   i-eference  is  made    later    on, 
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that  the  neutral  and  hue   effects  of   light  stimulation  are 
of  independent  causation  though  intimately  associated. 
The  resultant  coloui-  impression,  made  up  of  hue,  colour 


Fig.  3. 


strength,  and  saturation,  but,  apart  from  luminosity,  would 
then  in  general  be  noted  by  C  :  S. 

If  we  put  6  for  the  angle  between  A  and  B,  and  «  and 
/3  for  the  two  divisions  of  that  angle  made  by  C,  the 
relation, 

B 


sin    a           sin    (61  —  /3) 
Qj.    — 

sin  (5  sin     {6  —  a) 


A 


determines  the  position  of   Ar. 
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For  its  strength  we  have — 

C.R  =  (A\i  +  B\,  +  2A,iB,,  cos  d-). 
For  A  always  >  B  and  B  =  1  this  becomes — 
C\r  =  (A\i+  1.,  +  2  A  cos  0)^ 
the  maximum  value  for  which  is  A  +  1  when  0  =  0,  and 
the  minimum  value  A  —  1  for  B  =  180  . 

As  again  by  law  (1)  only  equal  strengths  of  A^  and  Ag 
fully  neutralise  each  other  when  these  rays  are  comple- 
mentary, the  value  of  S  is  given  by — 

8  =  2  sin    ^^ 

which    has    a    maximum    for    0  =  180     and    a    minimum 

for  Q  =  0°. 

In  general,  therefore — 

C        (A'  +  1  +  2  A  cos  0)* 


S  ^    ■     ^ 

2  sm 
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We   may   now   consider   the    characteristics    of   normal 
peripheral  colour- vision. 

(1)  To  some  extent  they  are  the  same,  in  the   light- 

adapted  eye,  as  for  central  colour-vision,  with 
the  exception  that  all  colours  appear  somewhat 
fainter  and  less  saturated,  and  the  more  so  the 
more  peripheral  is  the  retinal  image.  Increase 
in  the  size  or  the  brightness  of  a  coloured  object 
is  required  to  produce  the  same  impression  as 
that  received  on  central  fixation,  and  the  more 
so  the  more  peripheral  the  image  is. 

(2)  Within  a  zone  intermediate  between  the  centre 

and  the  extreme  periphery,  but  nearer  the  latter, 
most  colours  appear  changed  in  hue.  This  zone 
is  not  circular  in  shape,  but  varies  in  aperture 
(just  as  is  the  case  with  the  field  of  vision 
for  white,  though  not  exactly  in  the  same  ratios 
for  different  meridians  of  the  field). 
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(3)  The  result,  of  this  is  that  the  binocular  field  of 
vision,  for  which  the  colour-sense  is,  qualitatively 
at  least,  comparable  to  the  central  colour-sense, 
is  not  co-extensive  with,  but  larger  than,  the 
uniocular  field  (just  as  is  the  case,  though  again, 
not  exactly  in  the  same  manner,  as  witli  the 
binocular,  as  compared  with  the  uniocular,  field 
for  white). 

(4)  A  narrow  zone  at  tlie  extreme  periphery  is  prac- 

tically devoid  of  all  colour-sense. 

(5)  A  white  object,  though  it  may  appear  less  bright, 

never  loses  its  neutral  character,  however  ex- 
centric  its  retinal  image  may  be. 
The  condition  of  matters  in  the  intermediate  zone  calls 
for  more  detailed  consideration.  In  it  polychromatic 
vision  becomes  more  or  less  suddenly  changed  to  di- 
chromatic vision.  Only  two  definite  hues,  which  are 
complementar}' — a  particular  blue  and  a  particular  yellow 
— appear  in  their  natural  hues,  though  less  saturated  than 
on  central  fixation.  All  other  hues  appear  as  more  or  less 
impure  blue  and  yellow,  e.  g.  bluish,  mauve,  yellowish, 
3^ellowish-brown,  or  quite  neutral,  i.  e.  grey.  It  is  easy, 
e.g.,  to  select  reds  and  greens  of  hues  which,  though  all 
colour  does  not  disappear  from  them  in  the  dichromatic 
zone,  yet  produce  similar  impressions,  of  what  one  might 
call  a  more  or  less  dirty  or  faint  bluish  or  yellowish 
colour.  It  is  also  easy  to  select  a  red  and  green  which 
both  give  an  approximately  neutral  effect.  Just  as  there 
is  a  couple  of  complementary  hues  which  are  unchanged 
in  the  impression  they  produce  over  the  defective  zone,  so 
there  is  another  complementary  couple  which  do  not  cause 
any  sensation  of  colour  at  all,  but  only  a  neutral  impression. 
It  has  to  be  remembered  that  it  is  not  easy  to  feel  sure, 
with  a  weakened  colour-sense,  in  the  case  of  excentric 
vision,  whether  all  colour  effect  has  gone  or  not.  It  is 
even  difficult  to  tell  a  pure  grey  by  direct  fixation,  though 
easier  to  do  so  when  an  object  known  to  be  sufficiently 
nearly  grey  is  placed  in  juxtaposition  to  it. 
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For  peripheral  vision  it  is  more  difficult  to  make  such 
a  comparison.  Altogether  inferences  in  explanation  of 
colour-vision  derived  from  observations  of  peripheral 
impressions  must  be  made  with  care  and  with  some  diffi- 
dence. I  find  that  to  make  sure  that  a  peripheral  im- 
pression is  one  of  pure  grey,  one  has  to  test  whether  it 
gives  rise  to  a  coloured  after-image  or  not.  Even  a  colour 
Avhich  appears  to  be  grey  as  seen  at  the  periphery,  when 
produced,  e.  g.  by  a  light  luminous  green  or  pink,  will 
give  rise  to  a  vivid,  though  transient,  after-image  pro- 
jected against  a  white  surface.  This  takes  place,  too, 
when  the  individual  tested  is  not  aware  that  the  peri- 
pherally seen  image  is  that  of  a  coloured  object.  He  will 
pronounce  it  grey,  and  yet  will  see  the  vivid  flash  of  the 
complementary  colour  when  the  test  object  is  withdrawn. 

A  less  satisfactory  way  is  to  compare  a  grey  to  the 
inner  side  of  the  field  of  vision  of  one  eye  with  a  colour 
which  becomes  approximately  grey  when  presented  at  the 
same  time  to  the  inner  field  of  the  other  eye. 

Therefore  another  characteristic  of  peripheral  colour- 
vision  is — 

(6)  That  hues   which    give   rise   in    the   dichromatic 

zone  to  neutral  sensations  have  no  coloured 
after-images ;  that  is  to  say,  that  there  is  a 
simultaneous  inability  to  perceive  in  a  normal 
manner  both  a  particular  hue  and  its  com- 
plement. It  does  not  follow,  however,  that  the 
retina  fails  to  react  in  a  normal  way  to  both  or 
either.  This  point  will  be  considered  later,  as 
it  is  a  speculative  one. 

(7)  One  of  the  neutral  hues  of  the  dichromatic  peri- 

pheral zone  is  not  found  in  the  spectrum  ;  it 
belongs  to  that  part  of  the  closed  colour  curve 
which  is  not  represented  by  monochromatic  rays. 
■This  is  a  somewhat  suggestive  fact.  In  this 
respect,  as  in  others^  peripheral  colour- vision, 
in  the  normally  colour-perceiving,  is  s  i  milar  to 
congenital  colour-blindness  of  the  usual  type. 
VOL.  xxxvii.  2 
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{^J^ote. — A  convenient  way  of  studying  peripheral  im- 
pressions is  the  following  :  A  tube,  10  cm.  in  diameter  and 
5  cm.  or  more  long,  is  covered  at  one  end  by  a  screen  of 
paper  or  thin  cardboard,  in  which  are  punched  two 
circular  openings  25  mm.  in  diameter  or  less  according  to 
the  size  of  the  peripheral  image  required.  The  centres  of 
the  openings  are  separated  by  a  distance  of  60  mm. 

An  object,  about  20  ft.  distant,  is  looked  at  by  bringing 
the  other,  open  end  of  the  tube  as  close  to  the  face  as 
possible,  and  turning  the  tube  so  that  the  line  joining  the 
centres  of  the  two  apertures  is  horizontal.  We  thus  see 
two  images  of  the  apei'tures,  coinciding  and  overlapping, 
through  which  the  object  fixed  is  seen,  and  two  excentric 
apertures,  through  which  rays  pass  to  the  inner  fields  of 
the  right  and  left  eye  respectively.  Objects,  of  which 
peripheral  images  are  formed  on  one  eye,  are  excluded 
from  the  sight  of  the  other  eye. 

The  after-images  of  peripheral  impressions  are  studied 
by  projecting  them  on  white,  grey,  or  black  surfaces 
behind  the  test  colours  as  these  are  quickly  withdrawn. 

This  is  the  simple  form  of  an  arrangement  which  can 
easil}"  be  adapted  so  as  to  alter  the  size  and  illumination  as 
well  as  the  excentricity  of  either  or  both  peripheral  images, 
and  thus  admit  of  comparisons  of  the  same  or  different 
colours  simultaneously  with  both  eyes  or  successively 
\%dth  one  eye  alone. 

The  variations  in  excentricity,  visual  angle  subtended 
by  .the  object  seen  excentrically  and  extent  of  area 
stimulated,  involve  the  factors  :  The  distance  from  eye 
to  screen  ;  (a)  size  of  aperture  in  screen  ;  and  [d)  inter- 
ocular  distance.  The  last  only  is  subject  to  individual 
difference,  and  need  not,  in  view  of  the  possible  accuracy 
experimentally  obtainable,  be  varied  at  all.  It  may  be 
conveniently  put  at  60  mm.  The  two  former  are  arbi- 
trary variables. 

The  angle  of  excentricity  of  the  centre  of  the  peripherally 

-1/  '       . 

seen  image  is  tan        .      The  visual  angle  subtended  by  the 
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horizontal  diameter  of  the  aperture  is  sufficiently  approxi- 

-  1  a     _     2       -  1  I 
mately  tan      —•  sin    tan     - .      The  actual  peripheral  image 

is,  of  course,  elliptical,  with  the  long  axis  A^ertical,  and 
this  has  to  be  taken  into  account  in  comparing  areas 
stimulated.] 

A  rough  analogy  of  a  mechanical  nature  may  repre- 
sent some  of  the  points  so  far  referred  to  in  connection 
with  normal,  central,  and  peripheral  colour-vision.  It  is 
based  on  one  first  made  by  Krenchel  about  forty  years 
ago,  which  appeared  to  me  at  the  time  to  be  suggestive, 
and  to  which  I  have  often  since  referred. 

Imagine  a  hemisphere  floating  in  a  liquid  (Fig.  4). 
By  force  exerted  in  a  line  at  right  angles  to  the  centre  of 
its  circular  plane  surface  it  can  be  pressed  straight  down 
into  the  liquid.  Relief  of  the  pressure  would  cause  it  to 
float  straight  up  again.  A  force  applied  anywhere  else 
but  at  the  centre,  and  in  any  other  but  a  vertical  direc- 
tion, would  cause  some  other  displacement.  Leaving  out 
of  consideration  any  but  forces  acting  at  right  angles  to 
the  plane  sui'face,  pressure  at  any  point  of  the  surface 
except  its  centre  would  cause  a  tilting.  The  hemisphere 
is  free  to  tilt  in  any  direction,  and  a  force  of  definite 
magnitude  acting  at  any  point  of  the  circular  surface 
would  cause  a  tilt  in  a  direction  which  would  be  deter- 
mined by  the  radius  passing  through  the  point  at  which 
pressure  was  made.  The  tilt  would  be  greater  or  less 
according  to  the  distance  at  which  it  acted  from  the 
centre.  The  effect  of  relieving  the  pressure  would  be 
not  only  a  return  to  the  stable  position  but  a  tilt  in  the 
opposite  direction. 

We  may  take  the  direct  downward  pressure  as  repre- 
senting a  sensation  of  neutral  light,  i.  e.  white  or  grey, 
and  the  recovery  upwards  as  representing  the  after- 
image, which  follows  a  neutral  light  impression.  In  the 
same  way  a  tilt  may  represent  a  particular  hue  according 
to  its  direction,  and  the  recovery  the  complementary  hue. 
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We  have  further,  in  the  freedom  of  tilt  in  all  directions, 
an  analogy  with  the  polychromatism  of  normal  coloiir- 
yision,  as  each  hue  may  be  represented  by  a  tilt  in  the 
direction  of  a  different  meridian.  The  law  of  mixing  of 
hues   can  also   be    represented  by  the    same    analogy,  as 


Fig.  4. 


obviously  the  direction  and  amount  of  the  tilt  corresponds 
to  the  resultant  of  the  direction  and  degree  of  pressure 
exerted  in  two  or  more  mei'idians.  An  analogy  to  the 
summation  of  the  neutral  light  effects  would  result  on 
postulating  that  every  force  tending  to  tilt  is  accom- 
panied by  one  which  acts   perpendicularly  on  the   centre 
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and  produces  a  direct  downwai-d  pressure  of  the  hemi- 
sphere. 

We  may  postulate  further,  that  a  force  cannot  reach 
the  hemisphere  so  as  to  be  applied  over  a  sector  of  its 
plane  circular  surface.  Thus,  in  Fig.  5,  the  shaded 
sector  might  represent  an  area  screened  by  a  rigid 
surface.  Any  force  acting  perpendicularly  to  this  surface 
may  be  assumed  to  be  incapable  of  displacing  the  hemi- 
sphere either  downwards  or  by  tilting.  The  shaded  area, 
therefore,  represents  the  area  over  which  no  light  vibra- 
tions can  cause  coloured  or  neutral  impressions. 

Again,  it  is  clear  that  two  equal  forces  acting  along  the 
same  diameter  at  either  side  of,  and  at  the  same  distance 
from,  the  centre,  would  neutralise  each  other.  The  tilt 
in  one  direction  would  be  neutralised  by  that  in  the 
opposite  direction.  This  would  be  analogous  to  the 
neutralising  colour  effects  produced  by  two  equally  strong 
complementary  hues. 

The  effect  of  binding  down  the  hemisphere  at  two 
points  of  a  diameter  on  either  side  of  its  centre,  would 
be  to  reduce  the  possible  directions  of  tilt  from  tilts  in 
all  directions  to  tilts  in  only  two  opposite  directions. 
This,  therefore,  would  be  analogous  to  the  change  from 
polychromatic  to  dichromatic  vision,  the  completeness  of 
curtailment  in  the  degree  of  freedom  introduced  in  the 
case  of  the  hypothetical  hemisphere  being  also  analogous 
to  the  completeness  of  the  dichromatism,  when,  for  two 
complementary  hues,  there  was  either  a  total  absence  of 
colour  perceptibility,  or  only  a  more  or  less  considerable 
defect  in  the  impressions  originated  normally  by  stimuli 
corresponding  to  these  hues. 

We  may  carry  the  analogy  a  step  further.  Suppose 
that  instead  of  binding  down  the  hemisphere  at  two 
points  on  one  particular  diameter,  we  bind  it  down  at 
three  points  not  in  line,  it  would  then  be  deprived  of  any 
freedom  of  tilt.  The  same,  of  course,  would  happen  if 
any  more  than  three  points  not  in  line  were  taken.  But 
obviously  three  points  is  the  smallest  number  which  would 
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have  this  eifect.      This,  again,  provides  an  analogy  to  the 
condition  of  achromatism. 

Obviously,  too,  a  selection  of  three  points  could  be 
made  to  cause  a  tilt  in  any  direction  as  well  as  to 
neutralise  each  other.  There  is,  therefore,  in  this  some- 
thing analogous,  not  only  to  the  neutral  or  white  effect 
resulting  from  the  simultaneous  stimulation  of  three  hues, 
but  to  the  evoking  of  all  other  recognisable  hues  by 
varying  combinations  of  three  properly  selected  ones. 

But  the  question  naturally  suggests  itself :  does  it 
follow  that  because  these  three  hues  can  on  combination 
give  rise  to  other  hues,  the  three  selected  hues  repre- 
sent anything  fundamentally  different  from  any  other 
recognisable  hues  ?  In  other  words,  is  there,  on  this 
account,  any  justification  for  designating  normal  colour- 
vision  ''  trichromatic  "  instead  of  "  polychromatic  "  ? 

There  are,  no  doubt,  other  considerations  for  adopting 
such  a  nomenclature,  but  I  believe  the  experimentally 
proved  relation  between  trichromatism  and  polychromatism 
has  no  further  significance  than  the  analogous  three 
points,  at  which  forces  varying  in  magnitude  can  cause 
every  possible  direction  of  tilt  in  a  floating  hemisphere. 

"  Trichromatic,"  as  applied  to  colour- vision,  is  a  term 
derived  frOm  hypothetical  considerations.  It  represents 
what  may  possibly  be  the  case,  not  what  is  actually  known 
to  be  the  case.  On  that  account  alone  it  is  surely  better 
to  speak  of  polychromatic  vision. 

The  floating  hemisphere  analogy  may  equally  well  be 
made  to  represent  the  two  antagonistic  pairs  of  funda- 
mental hue  sensations  and  the  black- white  pair  of  antago- 
nists of  the  Hering  hypothesis.  But  because  it  does  so, 
this  is  no  justification  for  inferring  the  existence  of  such 
fundamental  antagonists.  Indeed,  in  the  absence  again, 
of  other  experimental  evidences  in  suppoi't  of  that  hypo- 
thesis, the  inference  might  rather  be  that  such  funda- 
mental sensations  had  no  actual  existence. 

We  have    now    reviewed   the    main,    more    evident,   or 
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most  easily  tested  facts  of  colour- vision.  There  are,  how- 
ever, other  facts  which  can  only  be  arrived  at  by  more  or 
less  difficult  research,  but  about  which  something  must  be 
said  before  we  can  make  any  conjecture,  necessarily  specu- 
lative at  best,  as  to  the  nature  of  the  colour-sense. 
Of  these,  we  may  now  consider  the  following  : 

(1)  Colour-brightness. 

(2)  Hue  differentiation. 

(3)  Relation  of  neutral  to  colour-effect, 

(4)  Retinal  light-adaptation. 

(5)  After-images  and  induction. 
Colour-hrightness. — An     examination   of    the    spectrum 

makes  it  evident  that  the  hues  seen  in  it  are  not  all 
equally  bright.  It  is  found  by  different  methods  of 
investigation,  which  need  not  specially  be  referred  to  here. 

(1)  That  the  brightness,  when  the  spectrum  is   got 

from  a  moderately  strong  light,  is  greatest  for 
wave-lengths  midway  between  the  longest  and 
the  shortest  which  cause  hue  impressions,  i.  e. 
for  a  yellow. 

(2)  That  for  hue  luminosity  there  is  only  one  maxi- 

mum, the  increase  being  gradual  from  either 
end  of  the  spectrum. 

(3)  That  the  position   of  maximum  luminosity  moves 

gradually  more  and  more  towards  the  shorter 
wave-length  hues  when  the  spectrum  is  derived 
from  a  considerably  and  increasingly  less  lumi- 
nous source,  until,  for  a  very  feeble  light,  it 
becomes  fixed  for  a  medium  green  hue. 

(4)  That  for    a    strong    illumination,    the    reds   are 

appreciably  brighter  than  the  blues,  whereas 
the  opposite  is  the  case  for  a  feeble  illumina- 
tion. Thus,  as  illumination  is  reduced,  reds 
become  relatively  darker  and  blues  brighter. 

(5)  That  the  luminosity  of  the  whole  spectrum,  when 

recombined  as  white  light,  is  equal  to  the  sum 
of  the  luminosities  of  the  separate  hues. 

(6)  That  the  effect  of  vei*y  strong  illumination  is  to 
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alter    the    hue    sensations   in   the   direction   of 

yellow  and  blue  to  begin  with,  and,  finally,  with 

the  highest  intensities,  to  make  them  all  appear 

white. 

Hiie   diferentiation. — This  varies  for    different  regions 

of  the    spectrum.      Unlike    the    luminosity   curve,   which 

shows  only  one  maximum,  to  either  side  of  which  the  fall 

is  continuous,  the  colour   differentiation   curve  is   a  more 

irregular  one.      Maxima  occur  in  the  yellow  and  blue,  but 

there  is  no  steady  fall  from  these  maxima  to  either  end  of 

the  spectrum,  where  there  can  hardly  be  said  to  be  any 

true  hue  differentiation  possible. 

Relation  of  neutral  to  colour  effect. — This  relation  is  one 
of  the  most  interesting  and  important  and  cannot  be  lost 
sight  of  in  any  conjecture  as  to  the  nature  of  the  colour- 
sense.  A  light  stimulus  must  reach  a  certain  intensity 
before  a  specific  colour-sensation  is  elicited.  This  inten- 
sity varies  in  the  case  of  the  different  spectral  hues. 
Thus,  in  the  dark-adapted  eye  the  minimum  visihile  for 
neutral  light  or  the  minimal  non-coloured  perception 
which  can  be  evoked,  is  the  same  whatever  be  the  wave- 
length of  the  feeblest  light  stimulus.  On  the  other  hand, 
the  tninimtim  visihile  for  colour  is  elicited  by  a  stimulus, 
the  physical  intensity  of  which  has  to  be  increased  as  one 
passes  from  the  red  to  the  violet  end  of  the  spectrum. 

It  may  be  noted  that  there  is  in  this  case  something 
different  from  either  brightness  or  hue  discrimination, 
something  which  appears  to  be  more  intimately  related  to 
the  physical  basis  of  the  specific  sensations. 

Retinal  light-adaptation. — Adaptation  for  feeble  stimuli, 
or  what  is  called  dark-adaptation,  has,  as  it  appears  to 
me,  mainly  to  do  with  orientation  independent  of  colour 
sensation,  i.  e.  it  is  concerned  with  the  increase  of  sensi- 
tiveness to  light,  or  the  lowering  of  the  minimum  visihile 
for  light,  to  admit  of  sufficient  acuteness  of  vision  as  the 
surrounding  illumination  diminishes.  Reference  has 
already  been  made  to  the  fact,  and  it  seems  one  of  the 
wonderful  innate  or  acquired  provisions  of  Nature,  that  in 
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the  dark-adapted  eye  the  greatest  luminosity  occurs  for 
green,  i.  e.  for  hues  which  may  be  said  to  be  the  prevailing 
ones  on  the  earth's  surface. 

It  is  in  the  dark-adapted  eye  that  one  can  readily 
detect  the  colourless  interval.  But,  although  of  profound 
importance  physiologically,  there  does  not  seem  to  be  any 
very  definite  connection  between  retinal  adaptation  and 
the  colour-sense,  which,  after  all,  is  more  connected  with 
light-adaptation.  But  some  further  consideration  of  this 
matter  will  be  called  for  in  connection  with  the  more 
speculative  portion  of  my  lecture. 

After-images  and  induction. — These  phenomena  are  of 
the  highest  importance.  They  throw  not  a  little  light  on 
the  complicated  nature  of  the  colour-sense. 

It  is  customary  to  distinguish  between  "successive  " 
and  "  simultaneous  "  induction,  which  are  closely  related 
to  each  other.  The  former  gives  rise  to  after-images  in 
the  area  stimulated  and  is  not,  I  consider,  properly  speak- 
ing, an  induction  at  all.  The  latter  causes  changes  in 
surrounding  areas,  which  are  independent  of  or  supple- 
mentary to  their  state  of  physical  stimulation,  and  result 
from  an  interaction  induced  by  conditions  in  the  stimu- 
lated areas. 

After-images  occur  both  from  coloured  and  from  non- 
coloured  light  stimulation.  And  as  these  two  always  act 
together,  when  any  sensation  of  colour  is  evoked,  the 
after-image  partakes  of  both  the  contrast  to  the  coloured 
and  to  the  non-coloured  elements  of  the  original  stimulus. 

The  character  of  the  after-image  depends  upon  the 
nature  of  the  light  which  has  acted  on  the  eye  before  any 
particular  colour  is  fixed,  upon  the  constitution  of  the 
colour  fixed,  upon  the  background  on  which  it  is  seen,  and 
upon  the  surface  on  which  it  is  projected.  The  last  con- 
dition does  not,  of  course,  apply  if  the  eye  is  closed  after 
the  retina  has  been  exposed  for  some  seconds  to  the 
coloured  object. 

For  central  images,  i.  e.  such  as  do  not  fall  outside  the 
fovea,  the  state  of  retinal  adaptation  does  not    apparently 
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have  to  be  considered.  Adaptation  does,  however,  to 
some  extent  influence  peripheral  after-images  just  as  it 
affects  the  vividness  of  the  primary  impressions. 

If  the  after-image  is  got  from  a  colour  fixed  in  good 
daylight,  the  effect  is  that  after  steady  fixation  of  a 
coloured  surface  for  some  seconds,  the  image,  which  the 
retina  retains  for  a  vai-ying  length  of  time  with  the  eye 
closed,  appears  in  the  complementary  colour  to  that  which 
has  evoked  it.  There  is,  therefore,  a  persistence,  when  the 
eye  is  closed,  of  the  retinal  iznage,  but  its  colour  is  altered, 
becoming  instead  complementary  to  that  of  the  objective 
stimulus.  This  complementary  after-image  is  also  darker 
in  shade,  if  the  colour  fixed  has  been  light,  and  lighter  if 
the  objective  stimulus  has  been  a  dark  colour.  Black  and 
white  are,  in  fact,  also  complementary,  so  that  the  inhe- 
rent white  of  some  hues  may  lead  to  a  dark  after-image, 
while  dark  hues,  or  colours  mixed  with  black,  are  corre- 
spondingly followed  by  a  more  luminous  or  lighter  after- 
image. Further,  if  the  coloured  object  fixed  has  an 
uncoloured  background,  that  uncoloured  surface  also  gives 
rise  to  an  after-image.  This  after-image  is  not,  however, 
one  to  which  it  would  give  rise  were  it  not  for  the 
presence  of  the  coloured  object  which  it  surrounds. 

White,  e.g.  surrounding  a  colour  seen  under  a  visual 
angle  of  10°,  shows  not  only  a  dark  non-coloured  after- 
image, but  one  which  is  more  or  less  tinged  with  the 
colour  of  the  object  fixed,  and  this  tinge  spreads  out  for 
a  long  distance.  When  the  after-image  of  a  green 
surface  is  projected  on  white  its  rose  colour  is  lighter  and 
the  surrounding  area  appears  as  a  greenish-grey.  Pro- 
jected against  a  black  surface  the  rose  colour  is  very  dark 
and  the  surrounding  area  somewhat  darker,  and  also, 
though  less  perceptibly,  tinged  with  green.  If  the  same 
size  of  green  image  is  got  without  any  background,  by 
looking  through  a  darkened  tube  which  only  takes  in  a 
10°  image,  there  is  a  considerable  difference  in  the  after- 
image. It  is  not  so  readily  seen  and  is  less  vivid  to  the 
closed  eye.      Even  when  projected  on  a  white  surface  it  is 


BOWMAN     LECTURE.  Z/ 

fainter,  more  decidedly  grey,  and  the  colouring  of  the 
surrounding  area  is  not  so  apparent. 

The  colour  of  the  object  fixed  causes,  therefore,  a 
simultaneous  induction  of  its  complementary  colour  in  the 
ai'ea  which  surrounds  the  object,  and  the  after-image  of 
this  induced  complementary  colour  is  its  own  complement, 
that  is,  the  same  colour  as  the  object  fixed.  On  with- 
drawal of  the  physical  stimulus,  therefore,  the  after-image 
of  the  central  fixed  coloured  portion  appears  as  the  result 
of  so-called  successive  induction.  The  surrounding  white 
is  succeeded  by  an  after-image,  which  is  the  same, 
qualitatively,  or  neai-ly  so,  as  would  have  resulted  from 
an  actual  stimulation  by  light  rays  complementary  to  those 
producing  the  impression  of  the  colour  fixed.  This  latter 
is,  therefore,  an  after-image  to  a  colour  sivudtaneously 
induced  by  that  of  the  object  fixed.  In  other  words,  it  is 
a  successive  induction  to  a  simultaneous  induction,  if  the 
ordinary  nomenclature  is  adopted. 

While  maintaining  steady  fixation  of  the  coloured  area, 
one  is,  as  a  rule,  unconscious  of  the  induced  comple- 
mentary tinge  in  the  surrounding  white.  This  is  in 
striking  contrast  to  the  vividness  which  characterises  the 
colour  of  the  after-image. 

II. 

There  are  two  links  in  the  chain  which  ends  in  colour- 
perception  about  which  our  knowledge  is  fairly  complete. 
These  are  the  first  and  last  links,  viz.  the  physical  nature 
of  the  stimulus  and  the  psychical  effect  of  that  stimulus. 
We  may  assume,  as  most  probable,  that  there  are  three 
intermediate  links,  viz.  :  (1)  The  end-organ  or  end-organs 
whose  stimulation  causes  (2)  the  specific  nerve  conduction 
to  (3)  the  visual  cells  or  centre. 

With  regard  to  the  end-organ  link,  it  is  obvious  that, 
from  the  law  of  specific  nerve  conduction,  there  cannot 
be  a  very  large  number  of  different  stimuli,  each  requiring 
its   separate    path   of    conduction    along  the   optic   nerve. 
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The  nuiiiber  must  at  all  events  be  negligible  compared 
with  the  number  of  possible  colour  sensations.  An 
elaboration  of  some  kind  nmst  take  place  in  the  central 
nerve-cells.  End-organs  in  the  ordinary  sense  there 
must  be,  and  these  must,  of  course,  be  in  the  retina. 

What,  then,  are  the  retinal  end-organs  for  the  colour- 
sense  ?  Conjecture  on  this  point  suggests  a  consideration 
specially  of  : 

(1)  The  anatomical  structure  of  the  retina. 

(2)  The  neutral  light  effect   of   stimulation  by  mono- 

chromatic and  combined  rays. 

(3)  The  colourless  or,  as  it  has  also  been   called,  the 

photochromatic  interval. 

Retina. — There  are  evidently,  from  what  is  known  of 
the  structure  of  the  retina,  three  possible  end-organs,  all 
of  which  are  different  in  structure  and  presumably  also  in 
their  nerve  fibre  connections.  These  three  are  the 
hexagonal  pigment-cells,  the  cones,  and  the  rods. 

As  the  pigment-cells,  though  showing  some  regional 
differences  in  size,  are  distributed  over  the  whole  retina, 
whereas  the  other  two  elements  have  a  more  circum- 
scribed distribution,  it  seems  natural  to  attribute  to  them 
primary  importance  in  connection  with  that  function  of 
the  retina  which  shows  the  least  variation  over  the  whole 
field  of  vision,  viz.  the  light-sense.  The  position  of  those 
cells,  in  close  proximity  to  the  blood  in  the  enormously 
vascular  choroid,  suggests  that  they  are  richly  provided 
with  some  material  which  is  acted  upon  by  light,  and 
which,  as  it  is  acted  upon,  is  constantly  replaced  and 
restored  to  its  photo-sensitive  state.  (Possibly,  not  un- 
likely, they  contain  more  than  one  such  material.)  We 
know  that  pathological  conditions  Avhich  involve  the 
retinal  pigment  layer,  or  impair  its  nutrition,  are  always 
associated  with  some  light-sense  defect.  On  the  other 
hand,  its  want  of  nerve  fibre  connection  shows  that  the 
changes  Avhich  light  produces  in  its  cells  cannot  be  directly 
transmitted,  by  nerve  current,  to  the  centres  for  vision. 

The  inference  from  this,  taken  along  with  the  general 
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distribution  of  the  light-sensO;,  would  be  that  photo- 
chemical changes  in  the  pigment-cells  served  as  an  inter- 
mediate stimulus  to  both  the  other  end-organs,  the  rods, 
and  the  cones.  With  regard  to  the  latter,  however,  some 
difference  in  the  manner  in  which  this  stimulus  is  trans- 
mitted by  the  optic  nerve,  or  is  received  by  the  central 
cells,  or  both,  might  be  supposed  to  exist,  if  the  form- 
sense,  which  is  so  intimately  connected  with  the  light-sense, 
is,  as  seems  generally  to  be  believed,  practically  dependent 
upon  differentiation  of  the  impressions  received  by  the 
cones  alone. 

The  peripheral  form-sense  does  not,  however,  correspond 
in  acuteness  at  different  points  to  the  anatomical  distribu- 
tion of  the  cones.  Can,  then,  the  participation  of  the 
rods  as  form-sense  end-organs  be  altogether  excluded  ? 
It  seems  to  be  rather  more  likely  that  the  less  perfectly 
isolated  and  less  numerous  fibre  connections  of  the  rods, 
while  subserving  the  purpose  of  the  peripheral  light-sense, 
may  tend  to  make  peripheral  visual  acuteness  less  than 
would  be  the  case  if  it  depended  solely  upon  cone  stimu- 
lation. In  the  dark-adapted  eye,  in  fact,  there  seems 
some  reason  to  infer  that  the  rods  are  brought  into  action 
as  less  perfect  form-sense  end-organs. 

The  impressions  to  which  rod  stimulation  gives  rise 
provide  also  for  a  very  acute  sense  of  movement.  This 
sense  is  dependent  upon  the  light  sense,  though  related 
to  it  otherwise  than  is  the  case  Avith  the  sense  of  form, 
and  is  of  great  importance. 

The  macular  cones,  and  possibly  the  peripheral  cones 
as  well,  subserve  also  a  subsidiary  function.  By  their 
stimulation  a  nerve  current  passes  to  the  cells,  whose 
fibres  innervate  the  sphincter  pupillee.  This  affects  the 
size  of  the  pupil  in  correspondence  with  the  actual,  and 
the  temporarily  relative,  degree,  of  their  stimulation,  it 
seems  not  impossible,  though  there  is  no  evidence  in 
support  of  such  an  assumption,  that  there  may  be  a 
somewhat  similar  relation  between  the  stimulation  of 
the  rods  and  the   reflexes   leading  to   ocular    movements. 
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and,  therefore,  indirectly  to  peripheral  projection.  The 
external  projection  of  peripheral  images  may  be  associated 
with  the  sense  of  innervation  of  the  oculomotor  muscles. 

Whatever  may  be  the  exact  relation  between  the 
functional  activities  of  rods  and  cones  as  form-sense 
end-organs,  there  can  be  little  doubt  that  the  cones  alone 
represent  the  end-organ  of  the  colour-sense.  It  is  most 
likely,  too,  that  just  as  for  the  form-sense,  the  stimulation 
of  the  cones  which  results  in  colour  is  an  indii-ect  one 
from  changes  produced  in  the  hexagonal  cells.  Possibly 
they  are  directly  stimulated  by  light. 

'  Neutral  light  efect. — All  rays,  besides  their  specific 
colour  effect,  cause  a  neutral,  non-coloured  effect.  In 
the  case  of  monochromatic  rays,  except  at  either  extreme 
of  intensity,  the  two  effects  are  inseparably  associated. 
Whereas,  however,  the  combined  action  of  two  or  more 
monochromatic  rays  gives  rise  to  a  qualitative  change  in 
the  colour  effect,  which  may  even  result  in  all  colour 
effect  being  abolished,  there  is  no  antagonism  in  regard 
to  the  non-coloured  impressions  which  they  pi-oduce. 
These  effects  are  all  summated  in  a  physiological  sense, 
i.  e.  they  supplement  each  other. 

In  this  there  is  such  a  radical  difference  that  the  two 
effects,  though  associated,  .  can  hardly  be  imagined  to 
arise  from  the  same  kind  of  end-organ  stimulation. 
Helmholz,  referring  to  the  neutral  effect  produced  by  the 
simultaneous  stimulation  of  three  colours,  saj's :  "  As 
luminosity  cannot  be  a  linear  function  of  the  colour 
values  it  must  be  a  perception  which  results  from  a  more 
complicated  combined  action  of  the  three  elementary 
colour  impressions,"  Instead  of  assuming  that  any, 
however  intricate,  combination  of  two,  three,  or  more 
so-called  "  elementary  "  impressions  can  account  for  the 
association  with  colour  of  non-coloured  effects  (an  asso- 
ciation, no  doubt,  on  which  their  luminosity  depends)  it 
seems  more  in  accordance  with  actual  facts  to  look  upon 
luminosity  as  originating  independent  of  colour  and  only 
so  far  associated  with  it,  in  that  the  same  stimulus  neces- 
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sarily,  as  a  rule,  i.  e.  when  sufficiently  strongs  gives  rise 
to  coloured  and  non -coloured  sensations  which  cannot  be 
dissociated  in  their  psychical  effects. 

The  photo-chromatic  interval. — In  this  respect  there  is, 
as  I  have  already  said,  something  which  seems  to  connect 
tke  physical  stimulus  with  the  psychical  effect.  That  is  to 
say,  there  is  a  continuous  change,  according  as  the  rays 
are  of  smaller  and  smaller  wave  length,  in  the  proportionate 
stimulation  which  is  called  for  to  elicit  their  two  asso- 
ciated effects — the  non-coloured  and  the  coloured. 

Althovigh  the  difference  in  the  behaviour  of  the  neutral 
and  coloured  effects  in  the  case  of  compound  light  would 
lead  one  to  infer  that  there  was  a  different  channel  for 
their  transmission,  this  alone  would  hardly  be  sufficient 
to  account  for  qualitative  differences  in  the  one  of  these 
effects.  On  the  other  hand,  it  does  seem  possible  to 
suppose  that  proportional  or  character  differences  in  the 
two  responses,  aroused  by  the  same  physical  stimulus, 
might  lead  to  qualitatively  different  impressions. 

We  have,  .then,  shortly  to  look  upon  the  hexagonal 
cells  as  the  intermediate  between  light  vibrations  and  the 
rods  and  cones.  We  have  to  suppose  further,  that  stimu- 
lation may  be  single  in  the  case  of  the  rods  and  two-fold 
in  that  of  the  cones.  Apart  from  minor  interferences  with 
the  perfection  of  the  colour-sense,  such  as  may  be 
caused  by  the  yellow  pigmentation  of  the  macula  and  by 
chromatic  aberration,  the  eye  itself  is  probably  not 
otherwise  associated  with  qualitative  and  other  specific 
characteristics  of  the  colour-sense  (such  as  complementary 
after-images)  than  as  providing  the  end-organ  for  trans- 
forming light  vibrations  into  two  different  nerve  currents 
which  stimulate  the  central  cells.  Or  it  may  be  that  the 
two  different  end-organ  stimulations  impose  upon  the 
conducted  nerve  current  some  periodic  or  other  change 
which  Jeads  to  a  double  response  in  these  cells. 

It,  .i^  not  impossible,  too,  to  find  on  this  conjecture 
an  explanation  for  the  fact  that  very  intense  stiuiulation 
causes  a  cha^e.  in  hue.      Any  change  in  the  proportional 
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response  to  the   double  stimulation  might  be  expected  to 
alter  the  specific  character  of  the  final  impressions. 

So  far  as  cone  stimulation  goes,  I  have  assumed  that 
that  there  ai'e  two  elements  of  a  cone  simultaneously 
acted  upon  by  light.  In  some  way  a  consciousness  of  the 
proportional  effects  produced  by  the  current  or  currents 
set  up  by  these  excitations  in  the  central  visual  cells  gives 
rise,  it  is  suggested,  to  colour-perception.  Supposing  this  to 
be  the  case,  the  same,  or  at  least  approximately  the  same, 
proportion  must  be  maintained  through  a  wide  range  of 
illumination.  Therefoi'e,  the  curves  of  excitability  of  the 
two  cone  end-organs  must  be  presumed  to  be  similar  over 
a  corresponding  range.  Further,  the  responses  in  the 
central  visual  nerve-cells  must  be  the  same  relatively 
through  the  same  range. 

I  have  assumed  also  that  one  of  the  conducted  curi-ents, 
or  possibly  one  element  of  a  more  complex  current,  gives 
rise  to  a  central  disturbance  which  causes  a  non-coloured 
light  sensation  alone,  i.  e.  the  perception  of  luminosity  or 
whiteness.  The  more  intense  this  current  the  greater  will 
be  the  luminosity  ;  and,  as  long  as  the  responses  to  the  two 
currents  keep  pace  with  each  other,  or  maintain  the  same 
proportion  to  each  other,  the  greater  the  intensity  of  the 
double  stimulus,  the  greater  will  be  the  brightness  of  the 
pai'ticular  unaltered  hue.  Now,  in  accordance  with 
phj^siological  facts,  we  have  only  to  suppose  that,  beyond 
a  definite  limit  of  intensity,  the  normal  relation  between 
the  two  impressions  is  disturbed.  The  brightness  or 
whiteness  continues  to  increase,  but  the  changed  relation 
causes  the  hue  to  alter,  to  lose  more  and  more  in 
saturation,  and  eventually  to  disappear.  Whether  this 
can  be  ascribed  to  a  failure  in  centi-al  response  to  the 
element  of  the  current  which  has  no  neutral  effect,  or  to 
a  difference  in  excitability  of  the  end-organs,  is  a  matter 
as  to  which  no  data  exist  for  determining.  From  con- 
siderations,  which  will  be  referred  to  later,  the  former 
would  appear  to  be  more  likely. 

Certain   observed  facts,  in  connection    with  the  photo- 
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chromatic  interval,  call  for  consideration,  as  they  might 
appear  to  be  inconsistent  with  the  above  assumption  of  a 
constant  relation,  differing  for  each  hue,  between  the  two 
postulated  stimuli  upon  which  their  qualitatively  different 
perception-evoking  effect  depends.  Thus,  the  colour 
interval  is  only  readily  demonstrable  for  peripheral 
vision  ;  there  is  even  some  doubt  as  to  whether  it  exists 
at  all  for  foveal  vision  ;  further,  the  interval  inci'eases, 
for  peripheral  vision,  with  dark-adaptation.  In  this 
case,  therefore,  the  ratio  between  neutral  and  colour 
stimulation  alters.  On  the  other  hand,  there  is  no  quali- 
tative, but  only  a  quantitive,  colour-sense  difference  for  the 
periphery  of  the  field  of  vision  until  we  come  to  the 
dichromatic  zone.  Therefore,  either  the  assumption  of 
a  constant  relation  being  maintained  within  wide  limits 
is  fallacious,  or  there  is  some  other  explanation  for  the 
difference  between  the  foveal  and  the  extra-foveal  retinal 
areas  in  respect  to  the  colour  interval  phenomenon. 
This,  I  believe,  is  to  be  found  in  the  complication  with 
rod  stimulation.  It  may  well  be,  indeed,  there  is  some 
reason  to  suppose  it  most  probable,  that  peripheral  cone 
stimulation  does  not  differ  essentially  from  foveal  cone 
stimulation.  The  fact  that  rod  stimulation  becomes 
possible  for  enormously  diminished  intensities  by  dark- 
adaptation,  so  that  the  non-coloured  impression  threshold 
is  thereby  more  and  more  lowered,  does  not  entail  the 
assumption  that  the  peripheral  cones  as  well,  are,  under 
similar  conditions,  either  more  readily  stimulated  or 
altered  in  excitability.  Like  the  foveal  cones  they  are 
probably  to  a  great  extent  unaffected  by  adaptation,  at 
all  events  in  the  same  sense  as  the  rods. 

This  relative  behaviour  of  rods  and  cones  is  indeed 
one  of  the  reasons  for  assuming  that  only  the  cones  have 
to  do  with  colour  vision.  It  also  points  to  some  partici- 
pation of  the  rods  in  the  peripheral  form-sense  to  which 
reference  has  been  made. 

While,  therefore,  the  facts  just  referred  to  do  not 
appear  to  negative  the  view  I  have  suggested,  it  may   be 
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admitted,  on  the  other  hand,  that  they  do  not  afford  any 
evidence  in  support  of  it.  Nevertheless,  it  is  the  character 
of  the  photo-chromatic  interval,  as  revealed  on  dark- 
adaptation  for  extra-foveal  vision,  considered  in  relation 
to  its  dissimilarity  to  the  spectral  luminosity  curve,  which 
suggests  a  double-cone  stimulation.  Possibly  only  the 
characters  of  the  two  stimuli  may  be  different  and  vary  in 
that  respect  for  different  hues.  There  are  experimental 
difficulties  in  demonstrating  any  colour  interval  for  foveal 
vision,  and  although  it  seems  most  probable  that  such  an 
interval  does  exist,  it  is  not  an  essential  condition  for 
assuming  the  existence  of  a  double-cone  stimulation. 

The  peripheral  dark-adapted  photo-chromatic  interval 
phenomenon  is  complicated  also  by  the  altered  luminosity 
values  which  adaptation  involves,  but  this  does  not  bear 
upon  qualitative  colour  perception. 

Nerve  conduction. — The  correct  perception  of  colours 
implies  a  normal  state  of  conductivity  in  the  optic  nerve 
fibres  and  their  end-organ  connections. 

A  study  of  the  physiological  conditions  which  influence 
the  delicacy  of  the  light,  form,  and  colour  senses  enables 
one  to  understand  how  alterations  in  conductivity  explain 
the  imperfections  which  are  associated  with  diseased  con- 
ditions. We  have  only  to  consider  the  physiological 
conditions  under  which  the  strength  of  excitation  of  indi- 
vidual retinal  end-organs  is  altered,  and  the  effect  of  this 
on  the  visual  functions,  to  account  for  the  same  effects 
where  a  diminished  excitability,  or  a  diminished  conduc- 
tivity, results  from  pathological  changes. 

For  the  normal  eye  the  visibility  of  any  object  is  deter- 
mined by  three  factors : 

(1)  Its  luminosity. 

(2)  Its  contrast  with  the  background. 

(3)  The  visual  angle  which  it  subtends. 

In  order  that  two  points  may  be  seen  as  such,  i.  e. 
separated,  and  not  merged  into  one,  there  is  a  limit 
beyond  which  the  visual  angle  cannot  be  reduced.      This 
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limit,  in  an  emmeti'opic  eye,  is  dependent  upon,  and 
therefore  varies  with,  the  brightness  of  the  two  points 
and  the  contrast  between  them  and  the  intervening  space. 
Up  to  a  certain  degree  of  intensity  the  limit  is  lowered, 
and  consequently  the  visual  acuteness  increased,  by 
increasing  the  brightness  of  the  two  points.  As  to  con- 
trast :  in  the  case  of  minimal  visual  angles  this  has  to  be 
much  greater  to  admit  of  separate  distinction  than  when 
the  objects  and  intervening  space  subtend  larger  angles. 
That  is  to  say,  the  light-difference  sense  is  more  acute 
for  large  than  for  minimal  visual  angles.  Then,  again, 
an  object  can  be  so  little  luminous  that,  if  it  subtends 
a  very  small  visual  angle,  it  is  altogether  invisible, 
whereas  one  as  feebly  luminous,  if  it  subtends  a  larger 
angle,  is  seen  without  difficulty.  This  is  explained  by  the 
physiological  fact  that  the  simultaneous  excitation  of  a 
number  of  contiguous  end-organs  evokes  impressions  from 
very  much  smaller  stimuli  than  are  required  in  the  case 
of  the  excitation  of  only  a  few  end-organs.  There  takes 
place  a  summation  of  stimuli  which  carries  the  resultant 
effect  over  the  threshold  of  sensibility.  From  this  we 
may  infer  that  a  diminished  excitability  caused  by  disease 
may,  within  cei'tain  limits,  be  too  small  to  assert  itself 
where  even  a  number  of  end-oi'gans  are  simultaneously 
stimulated. 

Anything,  therefore,  which  diminishes  the  impression 
made  by  stimulation  of  a  minimal  number  of  retinal  end- 
organs  has  physiologically  the  effect  of  reducing  the 
acuteness  of  vision.  When  pathologically  the  impression, 
caused  by  objects  seen  under  a  very  small  angle,  is 
diminished,  as  the  result  of  defective  nerve  conduction  or 
reduced  excitability,  the  result  must  be  the  same. 

Consequently,  in  neuritis,  although  there  may  be  no 
great  reduction  in  acnteness  for  ordinary  black  type  on  a 
white  background,  we  find  a  more  or  less  marked  lowering 
of  acuteness  for  grey  on  grey  types,  i.  e.  for  objects  con- 
trasting less  strongly  with  their  backgrounds. 

Again,  in  the  relative  central,  or  paracentral,  scotoma  of 
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tobacco  amblyopia,  the  effect  of  the  same  light-sense 
defect  for  minimal  spatial  stimulation  is  observable  in  the 
disappearance  of  a  small  white  object  (which  is  easily 
seen  outside  the  scotoma)  when  its  image  falls  within  the 
scotoraatous  area.  On  the  other  hand,  the  summation  of 
contiguous  impressions  causes  the  appearance  of  a  large 
white  object  to  differ  little,  if  at  all,  whether  its  image 
falls  without  or  within  the  area  of  the  scotoma. 

The  influence  of  the  same  elementary  defect  of  the 
light-sense  in  this  affection  is  seen  in  the  reduction  of  the 
colour-sense  over  the  area  of  the  scotoma.  The  relative 
scotoma  is  therefore  usually,  though  not  so  correctly, 
referred  to  as  a  colour  scotoma.  This  comes  from  its 
being  more  readily  demonstrable  with  coloured  test  objects. 

Defective  conduction,  which  causes  the  rise  in  the 
minimum  visihile  for  non-coloured  light,  is  accompanied 
by  a  corresponding  rise  in  that  for  colour.  The  relative 
scotoma,  therefore,  shows  a  degree  of  colour-blindness 
demonstrable  for  coloured  objects  which  are  seen  under  a 
small  visual  angle,  or  which  present  a  low  degree  of 
saturation.  At  the  same  time  larger  and  more  saturated 
coloured  images  are  recognisable  and  either  cause  a 
normal  impression,  or  one  which  is  approximately  normal, 
according  to  the  density  of  the  scotoma.  This,  again,  is 
the  same  phenomenon  of  summation. 

It  is  natural,  therefore,  that  diminished  conductivity  in 
the  optic  nerve  should  lead  to  some  colour  defect.  A 
defect  from  this  cause  is,  howevei-,  always  associated  with 
a  light-sense  and  form-sense  defect.  In  this  respect  it 
differs  from  normal  peripheral,  and  from  congenital, 
colour-blindness.  It  differs  also  in  other  respects,  as  was 
cleai'ly  shown  by  the  Royal  Society  Colour-vision  Com- 
mittee of  1890—91.  Although  the  plate  published  by 
that  Committee,  p.  4  of  the  Keport,  undoubtedly  does 
not  give  a  correct  representation  of  the  congenital  colour- 
blind spectrum,  that  which  indicates  the  defective  colour 
sensations  induced  by  disease  is  probably  sufficiently 
accurate  for  some  definite  degi'ee  of  pathologically  lowered 
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optic  nerve  conductivity.  The  former  was  based  entirely 
on  theoretical  considerations,  and  did  not  even  satisfy  the 
only  colour-blind  member  of  the  Committee ;  the  latter  is 
the  result  of  a  comparison,  made  by  individuals,  of  their 
altered,  with  their  normal,  colour  sensations. 

If  the  explanation  which  I  have  suggested,  that  colour 
sensations  arise  from  a  central  elaboration  of  the  relation 
between  two  kinds  of  stimulations  of  the  cones,  represents 
anything  approximately  true,  it  does  not  seem  too  improb- 
able to  assume  that  the  altered  state  of  nerve  conductivity 
may  at  the  same  time  cause  a  disturbance  in  their  normal 
relation.  I  have  suggested  that  such  a  disturbance, 
though  not  necessarily  of  the  same  nature,  would  explain 
the  altered  hue  sensations  arising  from  extremes  in  the 
intensity  of  stimulation  in  the  case  of  the  normally  colour- 
perceiving  eye.  Be  this  as  it  may,  and  notwithstanding 
that  it  is  not  easy  to  explain  the  relatively  less  imperfect 
transmission  of  blue  in  pathological  cases,  the  suggestive 
fact  is  that  colour  defects  induced  by  abnormal  conditions 
of  the  optic  nerve,  in  addition  to  being  always  associated 
with  light  and  form-sense  changes,  are  different  from 
either  physiological  or  congenital  colour-blindness. 

The  visual  centre. — In  the  inferences  to  which  the 
known  facts  of  colour-vision  have  led  me  so  far,  the  role 
of  the  retina  has  been  taken  to  be  limited  to  the  setting 
up  of  two  different  nerve  currents,  or  possibly  to  only  one 
current  whose  character  is  the  result  of  two  different 
stimuli.  This  has  been  assumed  to  be  due  to  the  physical 
stimulus  of  light  acting  indirectly  on  the  cones  through 
chemical  changes  which  the  ether  vibrations  produce  in 
the  substance  or  substances  secreted  in  the  hexagonal 
cells.  The  two  end-organs  in  the  cones,  or  the  two 
chemical  substances  in  the  pigment-cells,  I  have  assumed 
to  be  related  in  different  ways  in  their  response  to  the 
same  light  stimulus.  The  result  of  this,  it  is  suggested, 
is  that  the  single  current  evoked  is  different,  or  that  the 
two  currents  bear  a  different  proportion  to  each  other,  for 
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different  wave-lengtlis  in  the  ether  disturbance.  Within 
certain  limits  this  proportion  is  assumed  to  be  constant, 
and  to  be  in  some  way  the  instigator  of  qualitatively 
different  impressions  in  the  central  cells  to  which  the 
currents  pass.  It  is  further  assumed  that  conduction  does 
not  cause  any  disturbing  effect  on  the  proportionate 
stimulation  when  it  takes  place  normally  and  under  usual 
conditions,  but  does  so  when  pathological  changes  exist 
in  the  fibres  of  the  optic  nerve. 

All  this  is  no  doubt  speculative  enough,  but,  as  I  have 
attempted  to  show,  there  are  physiological  facts  which 
may  be  adduced  in  the  support  of  some  such  mechanism. 
When  we  come  to  the  central  cells  an  explanation  of 
their  behaviour  must  necessarily  be  even  more  purely 
speculative.  I  have  pointed  out  that  whatever  be  the 
nature  of  the  retinal  response  it  must  be  assumed  that  a 
central  elaboration  takes  place  before  we  arrive  at  the 
completed  qualitative  sensation  of  colour  which  charac- 
terises the  psychical  end  of  the  process. 

Of  the  psychical  pi'ocesses  themselves  we  cannot  offer 
any  explanation.  But  there  are  certain  facts,  to  some  of 
which  I  have  drawn  attention,  that  point  more  or  less 
clearly  to  the  setting  up,  by  the  specific  stimulation  of  the 
retinal  end-organs,  of  some  kind  of  molecular  vibration  or 
other  change  in  the  central  cells. 

In  this  connection  we  may  consider  : 

(1)  The  re-entrant  character    of  the  relation  of  the 

various  hues  to  each  other. 

(2)  The  effect  of  mixing  hues. 

(3)  The  sensation  of  black. 

(4)  The  phenomena  of  induction. 

The  analogy  of  a  floating  hemisphere  was  introduced 
to  illustrate  some  facts  of  colour-vision  apart  from  the 
form-sense.  It  was  not  intended  to  indicate  in  that  way 
the  nature  of  any  actual  condition  of  any  part  of  the 
mechanism  of  vision  generally,  or  of  colour-vision  in 
particular.  But  some  molecular  movements,  e.  g.  linkage 
changes,  must  be  supposed  to  take   place  in  the  cerebral 
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cells.  Whatever  these  are  they  must  be  subject  to 
similar  conditions  as  those  which,  by  analogy  with  colour 
sensations,  were  seen  to  apply  to  the  hemisphere.  That 
is  to  say,  they  must  be  of  a  natui'e  which  may  graphically 
be  indicated  by  what,  in  a  geometrical  sense,  one  would  call 
''  direction.''  We  may  assume  that  the  "direction"  of  the 
particular  strain  or  other  disturbance  determines  the 
qualitative  colour  sensation,  while  the  amplitude  of 
the  disturbance  is  the  measure  of  its  intensity.  How 
these  molecular  movements  should  evoke  colour  sensations 
is  a  psychical  problem  which  hardly  admits  of  any  con- 
ceivable solution. 

There  are  no  facts  either  to  indicate  whether  the 
different  molecular  disturbances  all  occur  in  the  same 
cells,  or  whether  those  evoking  colour  perception  take 
place  in  cells  which  are  separated  from,  but  closely  related 
to,  those  by  which  non-coloured  perception  is  evoked. 
But  that  the  cells,  if  there  are  two  classes  of  them,  must 
be  intimately  interrelated,  not  only  functionally  but  also 
spatially,  seems  to  be  indicated  by  the  absence  of  any 
pathological  evidence  of  the  existence  of  a  special  colour- 
sense  centre. 

Let  us  suppose,  then,  that  strains  take  place  in  all 
"directions"  in  a  medium  which,  within  certain  limits,  is 
perfectly  elastic,  and  we  have  at  once  something  similar 
to  the  freedom  of  tipping  movement  in  all  directions  of  a 
floating  hemisphere.  Or  to  take  another  and  perhaps 
more  complete  analogy,  we  may  compare  equal  elasticity 
in  all  directions  with  the  molecular  state  of  a  crystal  which 
freely  transmits  vibrations  of  ordinary  non-polarised  light. 

The  increasing  weakness  of  a  colour  impression  which 
takes  place  on  the  prolongation  of  a  stimulus  of  constant 
intensity  may  possibly  be  taken  to  indicate,  either  that 
the  central  strain  cannot  be  kept  up  indefinitely  with  the 
same  energy,  or  that  the  elastic  resistance  to  the  force 
increases  with  the  dui-ation  of  the  strain.  The  supposed 
reaction  of  the  centi-al  cells  might,  therefore,  possibly  be 
looked  upon  more  as  a  vital   resistance  than  as  elasticity 
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in  the  physical  sense.  On  the  other  hand,  the  phenomenon 
may  be  more  directly  connected  with  the  effect  of  pro- 
longed action  of  light  on  the  strength  of  the  electrical 
stimulation  produced  by  chemical  changes  in  the  retinal 
pigment-cells,  i.  e.  it  may  have  a  peripheral,  not  a  central 
cause.  In  any  case  the  cessation  of  the  stimulus  causes  a 
recovery  from  the  strain  in  the  central  cells  leading  to  an 
oppositely  directed  disturbance  in  them,  and  consequently 
to  the  perception  of  the  complementary  colour.  This 
swing  back  in  the  opposite  direction  is  not,  however,  as  a 
rule,  sudden.  Yet  a  momentary  stimulation  may  be  sup- 
posed to  cause  an  oscillation  back  and  forwards.  This 
would  account  for  the  observed  fact  that  if  such  stimula- 
tion is  sufficiently  intense,  a  short,  alternating  series  of 
positive  and  negative  after-images  results,  which  succes- 
sively diminish  in  intensity  till  they  cease  to  appear.  The 
phenomenon  suggests,  in  fact,  an  analogy  with  the 
trembling  of  a  jelly  which  has  received  a  sudden  blow. 

The  normal  condition  of  the  cells  connected  with  the 
macular  end-organs  may  be  taken  to  be  one  in  which  the 
resistance  to  strains  or  vibrations  is  equal  in  all  "  direc- 
tions.'^ The  completeness  of  the  closed  series  of  colour 
sensations,  if  we  include  those  which  can  be  subjectively 
elicited,  does  not  suggest  any  impossibility  of  evoking 
disturbances  in  some  definite  directions  such  as  one  had 
to  impose  upon  the  figurative  hemisphere,  to  represent  by 
analogy  the  fact  that  some  hues  are  altogether  absent 
from  the  spectrum. 

It  does  not  seem  to  be  too  great  an  extension  of  the 
supposition  I  have  made  to  suggest  further  that  all  cone- 
connected  cerebral  cells  are  not  alike,  and  that  there  may 
be  some  of  them  in  which  elasticity  is  more  or  less  limited 
in  certain  directions.  The  effect  of  a  complete  loss  of 
elasticity  in  one  direction  would  be  analogous  to  the  con- 
dition of  a  crystal  which  caused  plane  polarisation  of 
light.  The  effect  on  colour  perception  would  be  a  change 
from  polychromatism  to  dichromatism.  This  might  be 
taken  to  be  the  condition  of  the  cells  which  receive  their 
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stimulation  from  the  cones  in  the  peripheral  area  of  the 
retina  corresponding  to  that  of  the  field  for  which  there 
is  a  physiological  dichromatism. 

Whether  or  not  there  might  be  assumed  to  be  a  gradual 
diminution  of  elasticity,  culminating,  for  the  central  cells 
connected  with  this  area,  in  complete  loss  in  one  direction, 
is  a  point  which  the  known  facts  hardly  afford  grounds 
for  surmising.  Certainly  the  stimulus  required  to  arouse 
colour  perception  has  to  be  higher  the  further  we  pass  to 
the  periphery.  But  this  is  perhaps  more  likely  to  be  due 
to  the  fact  that  equal  areas  of  the  retina  contain  fewer 
and  fewer  cones  the  more  peripheral  they  a'r^. 

Then  there  is  the  analogy  with  congenital  dichromatism, 
which,  when  complete,  may  be  supposed  to  be  due  to  the 
same  rigidity  in  one  direction  of  all  cone-connected  central 
cells.  There  are  undoubtedly  congenital  cases  in  which 
there  is  only  partial  dichromatism.  In  regard  to  these, 
the  same  reasoning  would  lead  one  to  infer  the  possibility 
of  diminished,  and  not  altogether  absent,  elasticity  in  the 
same  cells.  If,  therefore,  one  held  the  view  that  complete 
congenital  dichromatism  resulted  from  the  same  condition 
of  the  central  cells  as  that  which  normally  characterised 
those  connected  with  a  peripheral  zone  of  the  retina,  one 
would  ascribe  congenital  incomplete  dichromatism  to  the 
existence,  in  these  cells,  of  a  less  complete  abnormality  of 
the  same  nature. 

Again,  there  is  the  complete  achromatism  of  the  extreme 
periphery  of  the  field  of  vision.  As  the  cause  of  this 
we  must  presume  that  the  central  cells,  which  connect 
with  the  most  peripheral  cones,  are  in  a  state  of  more 
complete  rigidity,  i.  e.  that  the  molecular  disturbances 
which  elicit  the  sensation  of  colour,  apart  from  light,  do 
not  follow  at  all  in  response  to  normal  stimuli.  There 
seems,  anatomically  at  all  events,  no  reason  to  ascribe  the 
total  colour-blindness  of  the  extreme  periphery  to  absence 
of  cones. 

-    We   should,  then,  on   the   assumption   which   has  been 
made,  have  at  least  three  conditions  of  the  cone-connected 
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central  cells.  (1)  One  in  which  molecular  disturbances 
are  possible  in  all  "  directions/'  and  in  which  there  is 
unrestricted  elasticity.  (2)  One  in  which  disturbances 
in  one  "  direction  "  cannot  take  place  at  all,  and  (3)  one  in 
which  no  specific  colour  disturbances  are  possible.  It  is, 
of  course,  also  conceivable  that  there  are  cells  for  which 
intermediate  conditions  may  exist. 

Whereas  the  existence  of  the  second  of  these  postu- 
lated groups  would  afford  an  explanation  of  both  peripheral 
and  congenital  dichromatism,  the  third  group  cannot  be 
inferred  to  offer  an  explanation  of  congenital  achromatism 
as  it  is  generally  met  with.  These  cases  are  rare.  I 
have  not  personally  bad  an  opportunity  of  observing  the 
condition.  There  seems,  as  a  rule,  if  not  always,  to  be 
more  or  less  defect  of  central  visual  acuteness  and 
nystagmus.  In  addition  to  this  the  luminosity  curve  for 
different  monochromatic  rays  is  different  from  that  which 
characterises  the  achromatic  periphery  of  the  normal 
field.  The  inference  is  that  congenital  achromatism  has 
a  peripheral  and  not  a  central  causation,  and  is  due  to 
some  pathological  condition  of  the  retinal  cones,  which 
may  also  be  more  pi'onounced  in  some  cases  than  in  others. 
The  possibility  of  cases  existing  in  which  the  symptoms 
are  less  conclusive  of  a  peripheral  origin,  more  analogous 
to  those  of  physiological  peripheral  achromatism,  and 
therefore  probably  of  central  original,  need  not  perhaps 
be  altogether  excluded. 

It  seems  i-easonable  to  suppose  that  the  process  of 
development  in  nature  has  been  from  group  (3)  to  group 
(1).  Occasional  reversion  to  the  earliest  type  is,  there- 
fore, conceivable.  The  comparative  physiology  of  colour- 
vision,  so  far  as  inferences  can  be  drawn  from  the  results 
of  necessarily  somewhat  inconclusive  experiments,  indi- 
cates the  existence  of  states  of  colour-vision  in  animals 
which  may,  at  least  roughly,  be  referred  to  two  of  these 
categories — polychromatism  and  achromatism. 

Congenital  dichromatism,  which  is  so  similar  to  peri- 
pheral  normal   dichromatism  that  it  suggests   a   common 
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cause  foi'  both  conditions,  may,  therefore,  possibly  also  be 
regarded  as  a  reversion  to  an  eai'lier  type  of  response  in 
the  central  cells  to  physical  colour  stimuli. 

The  differences  exhibited  by  different  cases  of  congenital 
dichromatism  may  be  assumed  to  be  partly  due  to  differ- 
ences in  the  "  direction  "  in  which  the  molecular  disturb- 
ances ai'e  incapable  of  taking  place  in  the  central  cells 
and  partly  to  incompleteness  of  the  elasticity  abnormality, 
which  may  cause  impaired  molecular  mobility.  Though 
the  so-called  red-blindness  and  green-blindness  cases  are 
no  doubt  sometimes  sufficiently  distinct  to  warrant  their 
clinical  classification  into  different  groups,  they  need  not 
be  considered  to  have  such  essentially  different  origins  as 
is  inferred  on  the  Young-Helmholz  hypothesis. 

The  sensation  of  hlacJc. — As  all  light  stimuli  produce 
an  impression  of  luminosity  and  colour  it  follows  that  the 
absence  of  any  impression  of  that  kind  must  at  least 
indicate  the  absence  of  any  specific  objective  stimula- 
tion. Yet  the  sensation  of  black  is  just  as  definite 
a  sensation  as  that  of  white,  or  of  any  colour.  It  is  a 
sensation  of  quite  a  different  kind  that  we  experience  in 
connection  with  external  objects  situated  anywhere  beyond 
the  limits  of  the  field  of  vision,  of  anything  at  the  back 
of  our  heads  for  instance. 

In  some  respects  black  may  be  placed  alongside  of 
the  colour  impressions  which  cannot  be  elicited  by  mono- 
chromatic light.  There  is,  of  course,  this  difference  that 
these  colour  impressions  can  be  evoked  by  physical  stimuli. 
They  may  result  from  mixing  two  or  more  spectral  hues. 
_Hut  the  vivid  saturation  of  these  colours  when  they  arise 
subjectively  as  after-images  to  certain  spectral  hues,  is 
strikingly  greater  than  can  be  got  by  any  mixture  of  the 
physical  stimuli.  Indeed,  this  applies  also  in  the  case  of 
all  spectral  colours.  Under  certain  conditions  a  more 
saturated  subjective  colour  can  be  got  for  all  hues.  This 
is    the    case  when   the  after-image   of   any  colour   is  pro- 
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jected  on  to  its  complementary  colour.  It  is  obviously 
due  to  the  greater  amplitude  of  the  same  molecular  dis- 
turbance which  would  evoke  the  after-image  colour. 

In  my  own  experiments  with  "  black  "  I  have  used  what 
might,  from  a  physical  point  of  view,  be  called  "  absolute 
black."  This  is  got  by  cutting  a  hole  in  a  deep  box 
lined  inside  with  a  rough  surface  coated  with  lamp  black. 
Yet  the  sensation  to  which  this  gives  rise  is  by  no  means 
as  black  a  sensation  as  can  be  got  subjectively.  For,  if 
a  white  surface  be  held  for  a  few  seconds  in  front  of  a 
part  of  the  hole,  the  area  which  it  covered,  is  found,  when 
it  is  withdrawn,  to  be  very  appreciably  blacker  than  the 
rest  of  the  hole.  But  also,  in  respect  to  its  after-image, 
this  "  blackest  black  "  acts  to  a  certain  extent  like  white 
or  colours.  If  surrounded  by  a  colour  the  black  gives  an 
after-image  Avhich  is  made  up  of  that  colour,  or  approxi- 
mately that  colour,  mixed  with  grey. 

We  have,  therefore,  in  a  case  for  which  objective 
stimuli  can  be  excluded,  conditions  which  are  similar  to 
those  which  may,  and  do,  result  from  a  specific  stimulus. 
And,  as  in  the  one  case,  we  have  assumed  a  molecular 
disturbance  in  the  central  cells,  the  "  direction "  or 
character  of  which  is  opposed  for  colours  which  ai-e 
mutually  complementary,  we  may  also  infer  that  the  black- 
white  series  of  impressions  arises  from  similar  oppositely 
directed,  or  otherwise  directly  opposed,  disturbances. 
There  is,  however,  this  essential  difference  that  the  black- 
white  series  never  neutralise  each  other.  While  opposed 
in  direction  they  are  not  antagonistic,  but  act  like  two 
non-c6mplementary  colours,  so  as  to  give  rise,  on  com- 
bination, to  an  intermediate  impression — grey. 

Now,  we  must  look  upon  the  absence  of  colour,  where 
there  is  any  sufficiently  strong  light  stimulus  at  all,  not 
as  a  passive  condition,  but  as  caused  by  an  active  central 
molecular  disturbance  in  some  "  directions,"  counteracted 
by  actively  oppositely  directed  disturbances.  This  results 
in  equilibrium  for  the  time.  The  passive  state  can  only 
exist  in    the   absence  of   all  stimuli.      In   the  case  of  the 
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black-white  series  of  impressions  disturbance  in  one 
direction  would,  on  this  assumption,  correspond  to  a 
movement  from  grey  to  black,  and  in  the  other  direction 
from  grey  to  white.  The  preponderance  in  either  one  or 
other  direction  would  determine  the  shade  of  grey. 
There  are  many  instances  of  equilibrium  established  by 
active  forces  in  opposition.  The  medium  size  of  the  pupil 
in  daylight,  e.  g.,  results  from  an  active  innervation  to  con- 
traction counteracted  by  an  active  innervation  to  dilation. 

It  must  be  remembered,  too, that  the  conception  "white" 
is  a  relative  one.  Our  ultimate  sensations  are,  in  fact, 
relative  not  only  as  regards  non-coloured  impressions  but 
also  with  respect  to  the  whole  series  of  colour  impressions. 
What  appears  white  in  daylight  continues  to  produce  the 
white  sensation,  even  when  under  artificial  illumination, 
its  true  character  may  really  be  greatly  altered. 

What  does  change,  howevei',  according  to  the  nature 
of  the  surrounding  illumination,  is  the  effect  of  colour 
impressions,  though  even  this  is  not  necessarily  appre- 
ciated. The  knowledge  of  the  colour  in  daylight  may 
influence  one's  judgment.  The  differences  come  out 
most  markedly  when  the  after-images  of  coloured  objects, 
as  seen  in  daylight,  are  compared  with  the  after-images 
of  the  same  objects  seen  under  some  artificial  lights. 

The  point  which  has  to  be  emphasised  is  that  the 
position  of  the  sensation  "  black,"  which  is  evidently  a 
subjective  sensation,  indicates  by  its  practically  complete 
analogy  to  colour  sensations,  that  the  site  of  both  is  a 
central  one. 

After-images  and  induction. — As  to  after-images  I  have 
given  reasons  for  inferring  that  they  result  from  a 
reversal,  on  the  cessation  of.  an  active  stimulus,  of  the 
character  of  the  disturbance  which  that  stimulus  has  set 
up  in  the  cells  of  the  visual  centre. 

There  are,  however,  two  facts  connected  with  this  sub- 
jective phenomenon  which  call  for  further  consideration. 
To  one  of  these  incidental  reference  has  been   made,  viz. 
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that  the  after-image  is  not  always  complementary  to  the 
colour  impression  evoked  by  the  objective  stimulus.  Often 
it  is  far  from  being  so.  The  reason  of  this,  I  believe,  is 
to  be  found  in  the  misconception  which  may  readily  arise 
as  to  the  true  nature  of  the  exciting  stimulus.  It  has  to 
be  remembered  that,  under  different  illuminations,  and 
owing  sometimes  to  light  transmitted  through  the  sclera, 
as  well  as  under  different  conditions  of  stimulation 
affecting  contiguous  areas,  the  disturbance  in  central  cells 
corresponding  to  a  local  cii-cum.scribed  stimulus  may  be 
modified  in  a  manner  which  is  not  consciously  appreciated. 
In  other  words,  the  psychical  effect  of  the  central  cell 
stimulation  is  subject  to  some  vai'iation.  The  judgment, 
therefore,  is  at  fault.  In  this  respect  it  is  immaterial 
whether  the  local  stimulus  is  one  which  ordinarily  evokes 
a  neutral,  or  some  definite  colour,  sensation.  We  may 
continue  to  regard  a  white  object  as  white  even  when, 
owing  to  changes  which  take  place  in  the  central  cells, 
from  induction,  its  non-coloured  character  should  have 
disappeared,  and,  if  our  judgment  were  correct,  a  corre- 
spondingly altered  impression  should  have  resulted. 

The  fact  that  the  colour  of  the  after-image  may  be 
quite  pronounced,  although  there  may  be  no  consciousness 
of  the  change  in  the  white  surface  itself  during  its  fixa- 
tion, has  already  been  referred  to.  Earlier  in  this  lecture 
I  pointed  out  the  very  striking  vividness  of  the  coloured 
after-image  to  an  apparent  grey  as  seen  at  the  periphery 
of  the  field  in  the  neighbourhood  of  its  dichromatic  zone. 
The  other  fact  in  regard  to  after-images  which  calls  for 
some  notice  is  their  recurrence.  They  fade  away  and 
then  recur,  often  a  good  many  times  before  they  altogether 
cease  to  be  observed.  This  phenomenon  is  most  notice- 
able if  the  eyes  are  closed  after  the  object  has  been  fixed 
for  some  time,  i.  e.  in  the  dark,  and  least  noticeable  if  the 
after-image  is  projected  on  to  a  white  surface. 

If,  e.  (/.,  one  fixes  for  thirty  seconds  a  red  disc,  sub- 
tending an  angle  of  10°  on  a  white  surface,  there  is  at 
first  a  very  vivid  after-image  of  the  disc,  in  approximately 
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its  complementary  coloui*,  the  exact  hue  being  dependent 
upon  the  purity  of  the  surrounding  white.  This  fades 
away  and  in  a  few  seconds  is  succeeded  by  another  image 
of  the  disc  of  a  colour  which  is  not  quite  the  same  as  the 
first.  Successive  green  recuiTences  take  place,  in  which 
'the  green  always  appears  less  and  less  saturated,  until  the 
disc,  in  one  of  the  recurrences,  appears  to  be  almost  pure 
grey.  After  this  there  may  be  still  more  recurrences, 
always  fainter  and  fainter,  but  becoming  more  and  more 
tinged  with  red,  until  they  finally  cease  to  appear. 

At  the  same  time  the  after-image  of  the  area  surround- 
ing the  disc  undergoes  changes  with  each  recurrence. 
At  first  it  is  distinctly  red  and  not  very  dark.  It  soon, 
in  subsequent  recurrences,  becomes  much  darker,  though 
retaining  this  red  tinge,  until  the  after-image  of  the  disc 
has  passed  through  grey  to  become  tinged  with  red,  when 
the  surrounding  area  becomes  lighter  and  at  the  same  time 
greenish. 

This  one  example  illustrates  the  phases  which  occur, 
mutatis  mutandis,  when  other  colours  and  surroundings 
are  taken. 

The  fact  that  the  after-image  of  any  colour,  if  pro- 
jected on  its  complementary  colour,  heightens  the  satura- 
tion of  the  impression  which  that  complement  produces, 
indicates  that  an  after-image  is  caused  by  a  molecular 
disturbance  of  the  same  nature  as,  but  opposite  in  direc- 
tion from,  that  which  the  physical  stimulus  originates. 

The  nature  of  the  recurrences  of  the  after-images  shows 
in  addition  that  this  complementaiy  colour-originating 
disturbance  slowly  diminishes  in  amplitude  until  the  sen- 
sation which  it  causes  has  sunk  below  the  threshold  of 
colour  perception.  It  shows,  too,  that  the  disturbance 
then  regains  the  character  which  was  set  up  by  the 
original  stimulus,  causing  thus  positive  after-images. 

The  fading  and  i-eappearance  of  the  after-image  takes 
place  in  the  absence  of  other  sufficiently  strong  stimuli 
over  the  same  area  of  the  field,  such  as  occur  when  it  is 
projected  on  a  white  surface.      To  get  the  full   sensitive- 


48  BOWMAN    LECTURE. 

ness  to  the  fainter  central  disturbances  the  eye  must  be  at 
rest. 

In  addition  to  recurrence  there  may  be,  under  certain 
conditions,  a  change  in  the  actual  colour  of  the  after- 
image on  successive  reappearances.  This  must  also  be 
due  to  induction.  Or,  rather,  it  seems  to  be  due  to  a 
difference  in  the  proportionate  strengths  of  the  physically 
elicited  and  the  induced  disturbances.  The  latter,  pre- 
sumably on  account  of  smaller  amplitude,  produce  an 
increasingly  weaker  effect  on  each  recui'rence.  Thus,  a 
red  which  alone,  i.  o.  when  surrounding  objects  are  cut  off, 
is  followed  by  a  very  definite  gi-een  after-image,  gives, 
when  surrounded  by  blue,  a  very  distinctly  blue  after- 
image. But,  on  each  successive  recurrence  its  own  green 
after-image  asserts  itself  more  and  more  strongly,  even 
although  the  colour  impression  becomes  gradually  more 
and  more  faint,  as  the  amplitude  of  the  disturbance 
diminishes. 

'I'he  interaction  which  lakes  place,  presumably  in  the 
central  cells,  goes  by  the  name  of  induction.  Whatever 
be  its  nature  it  is  at  least  evident  that  the  process  induced 
in  the  cells  in  the  neighbourhood  of  those  which  respond 
to  a  definite  objective  stimulus,  only  differs  from  that  in 
the  directly  stimulated  cells  by  being  oppositely  directed. 

This  induction  takes  place,  too,  practically  instanta- 
neously, and  also  equably,  over  a  large  area.  Conse- 
quently, the  after-image  phenomena  are  the  same  whether 
they  follow  a  physical  (objective)  or  an  induced  (subjec- 
tive) stimulus. 

With  regard  to  uncoloured  surfaces  :  the  colour  hue  of 
their  after-images  depends  upon  that  of  their  surrounding. 
This  is  modified,  however,  by  their  own  non-coloured 
after-images.  There  is  always  a  combination  of  an  after- 
image to  the  physical  stimulus  in  the  areas  occupied  by 
tlie  non-coloured  images  and  an  after-image  to  the  colour 
which  is  subjectively  induced  in  the  centx-es  corresponding 
to  the  same  areas  dependent  upon  the  colour  stimulation 
of  surrounding  areas. 
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White,  grey,  or  black  surrounded  by  red  appear  in 
after-image  as  dark  red,  red  and  light  or  pinkish  red  on  a 
greenish  or  bluish-green  background. 

If  neutral,  non-coloured,  surfaces  are  interposed  between 
two  different  colours,  the  after-images  of  the  neutral  sur- 
faces have  approximately  the  colour  which  would  result 
by  mixing  the  two  background  colours  modified  only  by 
their  own  non-coloured  after-images.  The  resultant 
impression  is  the  same  as  if  both  stimuli  were  objective 
instead  of  the  one  being  subjective,  i.  e.  induced.  The 
inductive  interaction  takes  place  in  all  directions,  and  is 
therefore  both  centripetal  and  centrifugal. 

The  reason  why  the  neutral  surface  after-images  are 
not  shades  of,  exactly,  but  only  approximately,  the 
resultant  hue  of  the  surrounding  colours,  is  no  doubt  that 
the  same  process  of  induction  which  causes  a  colour  effect 
in  the  areas  stimulated  by  non-coloured  light  also  leads 
to  an  interaction  between  the  two  colour-stimulated 
areas. 

What  takes  place  may  be  illustrated  Vjy  a  figure 
(Fig.  6)  in  which  the  two  colours  are  denoted  by  A  and  B 
and  the  neutral  zone  by  N.  The  respective  after-images 
in  the  absence  of  a  disturbing  effect  of  induction  may  be 
denoted  by  ^',  B',  and  N'. 

During  fixation  there  is  induced  in  N  the  colour  dis- 
turbance A'  and  also  the  disturbance  B' .  The  disturb- 
ance over  the  area  N  is  therefore  (disregarding  meantime 
the  result  of  the  interaction  between  A  and  B)  the 
resultant  of  A'  +  B'  +  N,  and  consequently  the  disturb- 
ance on  the  cessation  of  both  objective  and  induced 
stimuli,  that  is,  the  disturbance  corresponding  to  the 
after-image,  is  the  resultant  A  +  B  +  N'.  This  again  is 
modified  by  the  reciprocal  inductions  of  A  and  B. 

It  would  carry  me  too  far  were  I  to  attempt  to  point 
out  the  analogy  between  this  so-called  induction  and 
certain  electrical  phenomena.  For  the  present  I  need 
only  suggest  that  colour  induction  is  only  one  of  the 
points     connected    with    vision    which    indicate    a     close 
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analogy  in  all  links,  with   the   exception   of  the  final   one, 
with  electrical  energy. 

{.Note. — On  account  of  induction  it  is  necessary,  not 
only  to  rest  the  eyes  before  fixing  a  coloured  surface 
whose  after-image   is.  to  be   studied,   but  also  to   exclude 

Fig.  6. 


any  image  of  surrounding  objects.      This  can  be  done  by 
looking  at  the  surface  through  a  darkened  tube.      At  the 
same    time    the     disturbing-    influence    of    light    passing- 
through  the  sclera  is  obviated. 

It  is  easy  to  make  the  visual  angle  subtended  V)y  the 
surface  any  size  that  is  desired.  At  the  end  of  the 
tube,  which  is  held  next  the  eye,  there  should  be  an  aper- 
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ture  of,  in  general,  constant  diameter  so  as  to  exclude  the 
effect  of  ditierence  in  the  size  of  the  observer's  pupil.  A 
convenient  size  for  this  is  5  mm.  The  size  of  the  opening- 
at  the  other  end  of  the  tube  or  the  length  of  the  tube,  or 
both,  must  admit  of  being  altered  to  allow  for  different 
sizes  of  field  being  taken  in. 

The  nature  of  the  expei'iments  in  question  does  not  call 
for  fine  gradations  in  the  size  of  the  fields  examined, 
except  perhaps  for  images  which  do  not  fall  outside  the 
macular  area.  I  have  found  that  four  different  angular 
apertures  of  about  2°,  5°,  10°,  and  20°  are  sufficient. 
These  can  be  got  by  alterations  in  the  size  of  the  opening 
at  the  far  end  of  the  tube. 

I  have  not  experimented  much  with  smaller  angular 
apertures  than  2°.  For  this  purpose  both  a  smaller  open- 
ing at  the  eye  end  of  the  tube  and  a  means  of  altering 
the  length  of  the  tube  would  be  desirable.  The  results 
obtained  from  experiments  with  such  small  fields  are,  so 
far  as  my  limited  experience  of  them  goes,  indecisive. 

Within  the  limits  of  experimental  error  the  angular 
aperture  of  the  field  visible  through  the  tube  may  be 
taken  to  vary  inversely  as  the  length  of  the  tube  and 
directly  as  the  sum  of  the  diameters  of  the  openings  at  its 
ends.  Thus,  supposing  the  field  viewed  had  an  aperture, 
for  any  particular  size  of  opening  in  a  tube  6  in.  long,  of 
10°,  the  field  would  be  reduced  to  one  of  5°  aperture,  and 
consequently  the  area  of  the  retinal  image  to  quarter  of 
its  former  size,  by  making  the  tube  1  ft.  long.  Again, 
with  a  certain  definite  length  of  tube,  with  the  opening  at 
the  eye  5  mm.  in  diameter,  and  that  at  the  other  end  also 
5  mm.  if  a  5°  field  were  taken  in,  this  would  be  increased 
to  one  of  10°  aperture  by  making  the  latter  opening 
15  mm.  in  diameter,  and  at  the  same  time  the  area  taken 
in  would  be  four  times  as  great. 

The  relations  between  tube  length  (L),  aperture  of 
field  (a),  radius  of  pupillary  aperture  [p),  and  that  of  tlie 
end  opening  [d]  are  given  by — 
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- '  p  +  t^  p    +  d  a 

a  =  2  tan        — ,  L  =         "  ,  d  =  L  tan  -  —  p. 
L  ,        a  2         ^ 

tan  — 

2 
In  order  to  study  the  condition  of   central    disturbance 
in  the  area  surrounding  the  image  taken  in  by  the  dai'kened 
tube    it   is    important    to    secure    a    complete    absence    of 

Fig.  7. 


stimulation  in  that  surrounding  area.  There  must,  there- 
fore, be  no  reflection  of  light  from  the  sides  of  the  tube.  For 
this  purpose  I  use  a  wide  tube  provided  with  a  number  of 
diaphragms  in  which  the  openings  along  the  axis  of  the 
tube  have  the  same  ratio  throughout  to  the  length  of  the 
tube  at  the  different   distances   at  which   the   diaphragms 
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are  placed.  The  sides  of  the  tube  and  both  surfaces  of 
the  diaphragms  are  coated  with  lamp  black.  Such  a  tube 
is  represented  in  section  in  Fig.  7.  The  tube  must  be 
maintained  in  a  fixed  position,  and  a  definite  point  of  the 
coloured  surface  fixed  in  making  an  observation. 

Under  these  conditions  it  is  easy  to  satisfy  oneself  that 
the  central  area  surrounding  that  stimulated  by  the 
coloured  surface  has,  during  the  fixation  of  that  surface, 
been  the  site  of  a  disturbance  which  is  complementary  to 
the  colour  of  the  surface  fixed.  In  after-image  it  appears 
of  the  same  colour  as  that  fixed,  only  much  lighter  and 
fainter  and  with  no  well-defined  margin.  It  extends 
over  an  area  many  times  greater  than  that  taken  in  by 
the  tube,  and  fades  away  gradually  towards  its  periphery. 
Practically  the  same  after-image  colour  impression  is 
produced  if  a  patch  of  "  blackest  black  "  is  fixed  on  the 
coloured  surface,  with  this  difference  only,  that  the 
colour  of  the  after-image  of  the  black  area  is  equally 
distributed,  and  its  margin  sharply  defined  where  ir 
meets  that  of  the  after-image  of  the  coloured  area.] 

I  have  made  no  detailed  reference  to  retinal  adapta- 
tion. The  subject,  though  an  extremely  important  one, 
is,  as  it  appears  to  me,  only  indirectly  of  interest  in 
connection  with  colour- vision.  Indeed,  it  seems  not 
improbable  that  it  is  the  absence,  or  comparatively  rudi- 
mentary character,  of  foveal  adaptation,  that  accounts 
for  the  marked  degree  of  constancy  which  exists  as  to 
colour  impressions,  so  far  as  hues  are  concerned,  under 
varying  degrees  of  illumination.  I  think  there  is  good 
reason  for  assuming  that  the  special  photo-chemical 
activity  of  the  visual  purple  acts  as  the  stimulus  to 
peripheral  light  sensations  in  the  dark-adapted  eye.  It 
is  also  probable  that  it  does  so  by  its  effect  on  the  rods 
alone.  This  one  may  infer  from  the  fact  that  on  dark- 
adaptation  the  increase  in  the  photo-chromatic  interval  is 
practically  due  to  an  increased  sensitiveness  to  neutral 
light   impressions  only,   the  minimum  visibile  for    colour 
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remaining  unaltered.  But  whether  the  whole  change  which 
occurs  in  dark-adaptation  is  due  to  the  greater  available 
quantity  of  the  visual  purple  or  to  heightened  excitability 
of  the  rods  as  well,  does  not  appear  to.be  deducible 
from  known  facts.  One  circumstance  which  is  suggestive 
of  the  former  being  at  least  the  more  important  is  that 
that  there  does  not  seem  to  be  any  very  decided  extension 
of  excitability  to  the  fovea  from  the  immediately  con- 
tiguous parts  of  the  peripheral  retina.  Prolonged  rest 
and  passivity  of  the  end-organs  and  central  visual  cells 
does  not  appear  to  have  any  qualitative  effect  on  colour 
Bensation. 

We  may  finally  consider  what  explanation  can  be 
given  for  the  low  luminosity  of  the  hues  at  either  end  of 
the  spectrum.  The  much  reduced  power  of  discriminating 
between  adjacent  hues  in  these  regions  also  calls  for 
discussion. 

It  is  clear  that  neither  what  has  been  called  "  the 
energy  of  luminous  radiations  "  and  also  "  the  mechanical 
equivalent  of  light "  nor  the  ordinary  photographic  effect 
of  light  can  account  for  the  former.  The  first  is  rela- 
tively high  at  the  red  end,  and  the  second  at  the  violet 
end,  of  the  spectrum.  Although,  when  once  the  thresh- 
old of  luminosity  has  been  reached,  increased  intensity 
of  light  causes  increased  luminosity,  there  is  no  other 
intimate  relation  between  luminosity  and  the  energy  of 
the  radiation.  For  given  degrees  of  intensity  there 
appear  to  be  individual  differences  in  response  to  the 
action  of  monochromatic  rays  from  the  two  ends  of  the 
spectrum.  As  the  change  in  luminosity  is  gradual  until 
all  light  sensation  ceases  this  difference  has  the  effect  of 
causing  a  difference  in  the  length  of  the  visible  spectrum. 
Just  as  there  is  an  individual  difference  in  the  shrillest 
or  highest  note  that  the  ear  can  detect  so  there  is  a 
difference  in  the  longest  or  shortest  light  waves  which  are 
capable  of  eliciting  any  light  sensations.  The  analogy, 
however,  only  extends  to  the  threshold  of  perceptibility, 
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which  in  either  case  is  what  is  subject  to  individual 
differences. 

If  photo-chemical  changes  in  the  retinal  pigment-cells 
are  the  immediate  stimulus  to  the  cones  in  their  function 
as  colour-sense  end-organs  these  changes  cannot  be  quite 
similar  to  those  which  have  a  photographic  action  on  a 
sensitised  plate.  This  is  evident  from  a  consideration  of 
the  spectrum  luminosity  curve.  If  the  stimulus  is  photo- 
chemical at  all  and  not  primarily,  instead  of  indirectly, 
photo-electric,  the  greatest  chemical  change  must  occur 
from  the  action  of  the  rays  which  have  the  greatest 
luminosity  effect.  That  it  is  primarily  chemical  so  far  as 
a  neutral  effect  goes,  seems  probable  from  the  difference 
in  the  luminosity  curve  for  the  light-adapted  and  for  the 
dark-adapted  eye.  The  low  stimulus  value  of  rays  at  either 
end  of  the  spectrum  is,  therefore,  probably  dependent 
upon  the  smaller  chemical  change  to  which  these  rays 
give  rise,  before  they  cease  to  produce  any  effect  at  all, 
and  become  consequently  invisible.  The  change  that 
takes  place  in  stimulus  values  is  gradual.  It  is  only 
abrupt  when  it  falls  below  the  light  perception  thresh- 
old. 

As  regards  hue  differentiation,  this  seems,  to  some 
extent,  to  depend  upon  luminosity  and  the  relation  which 
luminosity  has  to  saturation.  There  are  also  individual 
differences  in  this  respect,  and  that  not  only  at  the  ends, 
but  all  over  the  spectrum. 

If  we  exclude,  however,  the  ends  of  the  spectrum,  for 
which  the  smaller  stimulus  values  introduce  complications, 
we  find  the  greatest  power  of  discrimination,  subject  only 
to  individual  differences  in  degree  and  exact  position,  is 
for  the  yellow  and  the  blue,  while  somewhere  in  the 
intervening  green  discrimination  is  much  less.  That  is 
to  say,  that  the  parts  of  the  spectrum  for  which  the  per- 
ception all  over  the  field  of  vision  is  most  perfect  are 
also  those  for  which  there  is  a  greater  power  of  differen- 
tiating between  slight  changes  in  hue.  On  the  other 
hand,  for  that  part  of  the  spectrum  for  which,  both  for  a 
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peripheral  portion  of  the  normal  field  of  vision  and  for 
congenital  colour-blindness,  there  is  a  diminution  or  absence 
of  any  qualitative  impression,  discrimination  is  normally 
less  delicate. 

This  appears  to  me  to  suggest  that  the  molecular  dis- 
turbances, which  I  have  assumed  take  place  in  the  central 
visual  cells,  are  physiologically  less  free  or  less  isolated 
in  some  "  direction  "  than  in  others.  The  "  direction," 
too,  in  which  this  restriction  exists  is  the  same  as  that 
in  which,  for  the  cells  connected  with  a  particular  zone 
normally,  or  with  the  whole  retina  in  congenital  colour- 
blindness, I  have  assumed  that  there  is  more  or  less 
complete  absence  of  disturbance  in  response  to  physical 
stimuli. 

Another  thing  which  seems  to  indicate  that  there  is 
normally  less  freedom  for  the  disturbances  in  the  direction 
of,  or  of  the  nature  causing,  a  green  sensation,  is  that 
on  prolonged  fixation  green,  according  to  its  particular 
hue,  gradually  comes  to  appear  either  more  yellow  or 
more  blue. 

I  have  not  tested  experimentally  whether  any  difference 
in  acuteness  of  discrimination  occurs  subjectively,  /.  e.  as 
after-images  to  their  complements  in  the  spectrum,  in  the 
case  of  hues  near  either  end,  as  compared  with  the 
differentiation  which  is  possible  when  these  hues  are 
evoked  by  monochromatic  light. 

The  exact  position  for  which  there  is  a  maximum 
degree  of  want  of  freedom  of  molecular  disturbance  in 
the  central  visual  cells  probably  varies  normally  to  some 
extent.  This  seems  to  be  indicated  by  the  phenomenon 
first  discovered  by  Lord  Rayleigh,  and  to  which  the 
inappropriate  name  of  anamolous  trichromatic  vision  has 
been  given.  The  same  differences  in  this  position  would 
also  account  for  differences  met  with  in  that  of  the 
particular  spectral  colour  which  produces  a  neutral  effect 
in  the  colour-blind. 

To    resume    shortly  :    The    chain    of  events   leading  to 
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colour  perception,  according  to, the  views  which  I  have 
endeavoured  to  put  before  you,  may  be  taken  to  be  some- 
thing like  the  following  : 

(1)  Photo-chemical  action    of   rays   on   the   contents 

of  the  retinal  pigment-cells,  possibly  com- 
bined with  more  direct  light  action  on  the 
retinal  cones.      Thereby, 

(2)  Stimulation  of  a  dual  nature  of  the  cones. 

(3)  Nerve  current  conduction  from  the  double  cone 

stimulation  by  the  optic  nerve  to 

(4)  Central  visual  cells,  in  which  the  combination  of 

the  two  factors  causes  different  molecular  dis- 
turbances, which  are 

(5)  Psychically  resolved    into    neuti'al    and  coloured 

sensations. 
Further  conclusions  that  may  be  drawn  from  the  facts 
and  considerations  which  have  been  incidentally,  or  more 
or  less  fully,  referred  to,  are  : 

(1)  That  the  existence  of  fundamental  colour  sensa- 

tions is  improbable. 

(2)  That     the    transition    from     polychromatism    to 

dichromatism  is  more  easily  explained  than  on 
the  assumption  of  a  lost  or  crippled  funda- 
mental sensation. 

(3)  That  physiological  and  congenital  dichromatism 

are  essentially  the  same  in  causation. 

(4)  That  the  molecular  disturbances   in   the  central 

visual  cells  ai'e  the  same  whether  evoked  by 
physical  stimuli  or  originating  subjectively. 

(5)  That  there  is  a  constant  interaction  taking  place 

between  the  molecular  movements  in  these  cells 
in  contiguous  areas,  an  interaction  known  as 
induction,  which  seems  to  be  independent  of 
the  manner  in  which  the  disturbances  are 
evoked. 

(6)  That  the  relation  between  neutral  and  coloured 

light  perception,  though  intimate,  is  not  in- 
separable. 
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(7)  That    the    retinal    rods    and    the    visual   purple 

are  probably  unconnected  with  colour  sensa- 
tion. 

(8)  That  the   psychical   processes   evoked   by  mole- 

cular changes  in  the  visual  centre  are  subject 
to  other  psychical  conditions,  which  may  falsify 
judgment. 

I  should  far  exceed  the  limits  of  a  single  lecture  were 
I  to  introduce  any  criticism  of  the  two  rival  colour 
theories.  Something  of  what  may  be  advanced  against 
both  may  be  gathered  from  points  that  I  have  discussed 
more  or  less  fully. 

The  examination  of  a  number  of  intelligent,  educated, 
colour-blind  individuals  impressed  me  long  ago  with  the 
inapplicability  of  any  theory  which  postulated  the  exis- 
tence of  fundamental  colour-sensations.  I  have  therefore 
always  questioned  the  validity  of  the  view  that  vision 
could  be  either  trichromatic  or  tetrachromatic.  I  hold 
that  it  is,  correctly  speaking,  polychromatic,  and  that  a 
reasonable  explanation  of  colour-blindness  must  account 
for  the  fact  that  polychromatism  becomes  in  that  case 
altered  to  dichromatism,  with  the  visual  functions  other- 
wise unimpaired. 

It  is  just  in  attempting  an  explanation  of  colour- 
blindness of  the  usual  type  that  the  three-colour  theory 
appears  to  me  to  break  down.  Hering  has  made  the  very 
suggestive  statement  that  "  were  it  not  that  physiologists 
had  obtained  the  three-colour  theory  as  a  venerable  in- 
heritance, they  would  certainly  not  have  deduced  it  from 
the  study  of  colour-blindness.^' 

On  the  other  hand,  the  numerous  investigators  who 
have  given  their  adherence  to  the  Young-Helmholz  theory, 
the  most  prominent  of  whom  is  Sir  William  Abney,  have 
been  led,  in  their  efforts  to  support  it,  to  add  greatly  to 
our  knowledge  of  the  vai'ious  phenomena  of  colour-vision. 
It  must  be  admitted,  too,  that  much  of  the  information 
that  has  resulted  from  these  investigations   is   difficult  to 
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explain  satisfactorily.  The  theory  has  been  of  great  value 
in  stimulating  research  by  most  competent  scientists. 

Hering's  theory  has  also  had  many,  though  perhaps  less 
powerful,  supporters.  It  suffers  in  comparison  from  being 
less  elastic,  and  therefore  less  easily  forced  into  line  with 
all  the  facts  that  have  to  be  explained.  On  the  other 
hand,  the  explanation  which  it  offers  for  normal  coloui-- 
vision  can  more  consistently  be  applied  to  colour-blindness 
as  well.  It,  too,  has  stimulated  research  and  been  pro- 
ductive of  valuable  information.  Hering's  own  researches 
have  been  novel  and  suggestive,  and  have,  moreover,  had 
a  bearing  on  physiological  problems  other  than  those  of 
colour-vision  alone. 

Both  theories  cannot,  of  course,  be  right  in  the  sense 
that  they  afford  a  complete  and  true  explanation  of  the 
phenomena  of  the  sense  of  colour.  Yet  both  may  contain 
much  that  may  approximate  to  the  truth,  and  both  by 
stimulating  investigation  may  still  throw  further  light  on 
what  is  yet  obscure. 

On  the  other  hand,  though  their  value  in  this  respect 
may  be  conceded,  I  venture  to  suggest  that  it  is  important 
to  remember  that  they  are  only  helpful — not  even  neces- 
sary— hypotheses,  in  no  way  comparable,  e.  g.  to  the  lunar 
theory,  or  the  theory  of  universal  gravitation,  or  the 
undulatory  theory  of  light. 

Not  to  recognise  this  is,  I  hold,  a  danger — a  danger 
which  appears,  too,  in  by  far  the  greater  part  of  the  work 
which  they  have  inspired.  The  result  has  been,  and  must 
be,  to  fetter  judgment  as  to  the  bearing  of  any  new  facts 
which  are  elicited  on  any  other  possible,  less  restricted, 
more  comprehensive,  explanation  of  the  nature  of  the 
colour-sense  than  we  have  yet  attained  to. 
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III.  DISCUSSION  ON  CONCUSSION   INJURIES  OF 
THE   VISUAL   APPARATUS. 

Opening  Paper. 

By  A.  W.  Okmond. 

I  HAVE  been  asked  by  the  Council  of  the  Ophthal- 
mological  Society  to  open  a  discussion  on  "  Concussion 
Injuries  of  the  Visual  Apparatus/'  limiting  my  remarks 
to  "  contusio  bulbi/'  and  leaving  the  effects  upon  vision  of 
"  contusio  cerebri"  to  other  speakers. 

I  should  like,  first  of  all,  to  thank  the  Council  for  the 
honour  they  have  conferred  on  me,  and  to  assure  them 
that  my  only  anxiety  is  to  discharge  the  duty  laid  on  me 
to  their  contentment.  It  is  true  that  the  accident  of 
circumstance  has  brought  a  large  number  of  these  cases 
under  my  care,  both  at  the  Second  London  General 
Hospital  and  also  at  St.  Dunstan's,  but  I  am  conscious 
that  1  have  been  too  busy  with  routine  work  to  find  time 
for  that  careful  consideration  of  all  the  problems  arising 
out  of  my  cases  which  both  their  number  and  complexity 
demand  ;  at  the  same  time  I  have  done  the  best  I  could 
with  the  time  at  my  disposal,  and  I  hope  they  will 
overlook  my  numerous  shortcomings. 

On  referring  to  the  dictionary  I  find  that  "  concussion  " 
denotes  a  condition  introduced  by  a  more  or  less  violent 
shaking  of  some  particular  organ,  whereby  serious  symp- 
toms may  be  introduced,  but  no  definite  lesion  can  be 
detected  to  account  for  them.  We  must,  however,  recog- 
nise that  owing  to  the  enormous  power  of  the  explosives 
used   in   modern   warfare,    violent    shaking   or   concussion 
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may  lead  to  very  definite  lesions,  which  may  be  demon- 
strated to  be  due  to  the  concussion. 

The  term  ''  contusion "  designates  merely  a  bruising, 
without  breach  of  surface,  so  that  my  remarks  will  refer  to 
those  injuries  which  are  the  result  of  vibrations  conveyed 
to  the  tissues  from  a  distance,  and  will  not  include  those 
in  which  a  definite  rupture  of  the  globe  has  occurred. 
We  shall  have  to  discuss,  also,  the  results  of  both  direct 
and  indirect  bruising  of  the  eyeball. 

The  globes  are  placed  within  two  bony  cavities,  and  are 
indirectly  connected  Avith  the  bones  of  the  skull  and  face 
for  the  larger  part  of  their  circumference.  Vibrations  or 
oscillations  which  are  sufficiently  strong  can,  and  do,  reach 
the  inner  surface  of  the  eyeballs — transmitted  through  the 
bones  of  the  skull,  so  that  heavy  pieces  of  metal  or  other 
hard  material  striking  the  bones  of  the  face  on  one  side, 
start  vibrations  Avhich  are  conveyed  through  the  soft 
tissues  to  the  inner  tunics  of  the  eye  on  the  same,  or  even 
on  the  opposite  side;  similar  blows  on  the  margins  or 
sides  of  the  bony  orbital  cavities  can  also  be  transmitted 
through  the  sclerotic,  and  produce  serious  concussion  or 
shaking  of  the  retina  or  choroid.  Further,  that  part  of 
the  wall  of  the  eyeball  which  is  unprotected  by  bone  may 
be  influenced  by  air  vibrations,  and  many  cases  of  serious 
damage  to  the  globe  have  been  recorded  as  due  to 
"  windage,"  in  which,  as  far  as  the  evidence  goes,  no 
solid  pai'ticles  have  struck  the  face — only  a  force  due  to 
pressure  of  air  or  gases. 

Regarding  these  concussion  injuries  I  may  quote  Mr. 
Nettleship  :  "  These  indirect  lesions  are,  it  seems,  to  be 
explained  by  assuming  that,  at  any  rate  in  the  case  of  the 
soft  tissues,  which  during  life  are  almost  fluid,  the  force  of 
the  projectile  is  partly  changed  into  vibrations  of  the 
tissue  particles,  which  vibrations  radiate  in  lines  from  the 
long  axis  of  the  bullet-track,  so  forcibly  that,  as  Prof. 
Stevenson,  of  Netley,  puts  it — '  they  act  as  secondary 
missiles.^  We  must  suppose  that  such  lines  of  intense 
vibration,  impinging  on  the  outer  surface  of  the   eyeball, 
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though  unable  to  cause  disintegration  of  the  dense  sclerotic, 
can  pass  through  it  with  sufficient  force  to  produce  rupture 
of  the  much  less  firmly  knit  choroid  and  retina  immediately 
beneath.  It  is  also  probable  that  dragging  on  a  muscular 
insertion  by  the  bullet  may  produce  an  effect  on  the 
subjacent  parts.  That  such  radiating  vibrations  of  an 
incompressible  fluid  are  able  to  cause  violent  solutions  of 
continuity  in  neighbouring  solids  has  been  shown  experi- 
mentally by  Coler  (quoted  by  Stevenson),  and  his  ex- 
periments have  been  repeated  and  verified  by  Stevenson. 
Vibration  lesions  are,  I  believe,  well  known  to  occur  in 
other  parts  than  the  eye,  and  they  are,  I  suppose,  included 
in  the  so-called  '  explosive '  results  of  certain  bullet- 
wounds  ;  and  it  appears  that  the  vibrations  may,  under 
some  conditions,  pass  harmlessly  through  a  dense  structure, 
even  through  bone,  and  yet  cause  destructive  changes  in  a 
soft  tissue,  such  as  the  spinal  cord  beyond  it." 

The  simplest  effect  of  contusion  of  the  eye  is  probably 
the  subjective  one  which  we  recognise  as  "  seeing  sparks.^' 
Many  of  us  can  remember  in  our  boyhood  fights  getting 
this  unpleasant  sensation,  and  later  in  life,  in  striking  the 
front  or  back  of  one^s  head  against  a  hard  substance,  such 
as  a  door,  table,  etc.,  on^  had  the  same  experience  of 
rapid  and  momentary  "  sparking "  of  the  eye.  This  is 
probably  the  result  of  a  sudden  interference  with  the 
circulation. 

From  these  slight  and  transitory  effects  we  traverse 
numerous  degrees  of  severity,  until  we  get  to  results  so 
severe  that  the  whole  globe  is  entirely  and  irrevocably 
disorganised. 

Concussion  or  contusion  effects  may  be  produced  in  four 
different  ways  : 

(1)  By  vibrations,  the   result   of  metal,  etc.,  travers- 

ing  the   orbits,    without   rupturing  the   globes. 
The  '■  through  and  through  "  wounds. 

(2)  By  vibi'ations,  the  result  of  blows  upon  the  bones 

of  the  orbit  and  face  transmitted  to  the  interior 
of  the  eyes. 
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(3)  By  vibi-ations,  transmitted  to   the   deep  parts  of 
,  the    globe    through    the     coinieo-scleral     tunic 

without   actual    rupture    of    the    eyeball,   as  in 
direct  blows  on  the  eye  itself. 

(4)  By    vibrations,    the    result     of     air-pressure     or 

"  windage. '' 

It  will  perhaps  make  my  remarks  clearer  if  I  follow 
the  synopsis  which  has  been  published  and  treat  of  the 
various  structures  of  the  globe  as  they  have  been  affected 
by  concussion  injuries,  illustrating  as  far  as  I  am  able 
from  cases  which  have  come  under  my  care. 

The  lids  and  conjunctiva?  seem  to  escape  any  very 
obvious  damage,  owing,  doubtless,  to  their  mobile  and 
expansible  chai^acter.  Beyond  some  conjunctival  ecchy- 
mosis,  I  have  not  seen  any  damage  that  could  be  attri- 
buted to  concussion ;  on  the  other  hand,  I  have  been 
assured  that  the  explosive  effect  of  some  of  the  modern 
shells  is  such  that  not  only  have  the  lids  been  torn  away, 
but  the  Avhole  eye  dislocated  by  the  mere  force  of  the 
displaced  air  and  expanding  gas,  and  I  have  talked  to  an 
officer  having  no  trace  of  the  remains  of  either  eye,  who 
assured  me  that  the  lid  of  one  eye  and  the  whole  eye 
itself  was  torn  from  its  socket  by  "  windage  " ;  a  shell 
having  exploded  just  over  him,  and  that  no  metal,  earth, 
or  solid  substance  touched  him.  it  was  certain  that  no 
scar  of  any  extent  was  present  when  I  saw  him,  only  the 
depression  covei-ed  by  skin  where  his  eyes  had  been,  the 
other  eye  having  been  so  damaged  that  its  remains  had  to 
be  removed.  I  have  had  sevei-al  cases  with  a  very  definite 
and  circumstantial  history  that  no  metal  or  solid  matei-ial 
had  touched  the  eyes  and  that  the  explosive  force  of  the 
shell  only  was  responsible  for  the  damage  done  ;  in  most 
of  these  there  was  evidence  of  rupture  of  some  of  the 
vessels  of  the  iris  and  ciliary  body,  usually  of  a  compara- 
tively slight  kind,  but  in  one  instance.  Case  No.  12,  very 
severe  and  extensive  haemorrhage  occurred,  resulting  in 
almost  complete  blindness,  and  the  man  is  now  under  my 
care  at  St.  Dunstan's. 


64  CONCDSSION    INJURIES    OF    THE    VISUAL    APPARATUS. 

Interesting  in  this  connection  is  Case  No.  57.  Thi3 
man  was  at  Ai-ras.  wherCj  two  days  after  Christinas,  1916, 
the  Germans  bombarded  from  10  p.m.  to  3  a.m.  He  was 
about  150—200  j'ards  from  the  bursting  shells,  in  a  solid 
building  having  shutters,  but  no  windows.  After  the 
bombardment  he  fell  asleep,  and  on  awakening  about 
8  a.m.,  noticed  a  mist  over  his  left  eye  ;  this  proved  to  be 
due  to  an  iutra-ocular  haemorrhage  ;  was  this  caused  by 
"  windage,"  or  was  it  mere  coincidence  ? 

It  is  sometimes  very  difficult  to  make  up  one's  mind  as 
to  whether  an  injury  is  due  to  air-pressure  or  not.  A 
soldier  will  often  tell  you  that  ''  nothing  struck  his  eye,'' 
and  that  he  "  had  no  wound,"  but  if  you  question  him  you 
will  very  often  find  that  there  were  slight  scratches  about 
the  fafce  or  scalp,  and  sometimes  one  can  also  detect 
small  corneal  opacities,  which  no  doubt  have  been  due  to 
minute  foreign  bodies  reaching  the  globe  itself.  On  the 
other  hand,  the  grossness  of  the  deep  changes  in  the  eye 
do  not  suggest  that  these  minute  fragments  alone  produce 
the  injury,  and  it  seems  more  probable  to  attribute  it  to 
"  windage,"  which  is  sometimes  sufficiently  powerful  to 
blow  a  man  right  up  in  the  air — a  distance,  often  many 
feet — or  to  throw  him  violently  on  his  back  from  the  erect 
position. 

Pagenstecher  reported  in  1915  two  cases  of  injury  to 
the  retina  by  increase  of  air-pressure  from  grenades 
exploding  in  the  near  vicinity.  The  macula  was  clouded 
and  the  foveal  reflex  blotted  out,  the  result,  he  thinks,  of 
a  delicate  exudation  taking  place  in  the  region  of  the 
macula.  Those  who  have  an  opportunity  of  seeing  these 
cases  very  early,  which,  unfortunately,  I  seldom  have,  tell 
us  that  the  retina  shows  some  pallor,  and  there  is  inter- 
ference with  the  field  of  vision.  What  I  think  I  have 
noticed  is  a  condition  in  which  the  normal  stippled 
appearance  in  and  around  the  macula  is  absent  and  the 
ground  work  appears  to  be  unusually  uniform  ;  when  this 
clears  away,  the  retina  may  resume  its  normal  appear- 
ance. 
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On  the  other  hand,  I  have  certainly  seen  one  or  two. 
cases  in  which  there  has  remained  permanent  mottling  in 
the  macular  area  with  central  scotoma. 

A  French  writer  has  estimated  that  the  pi*essure  pro- 
duced by  a  bomb  explosion  may  be  equal  to  as  much  as 
10,000  kgrm.  to  the  square  metre,  and  he  thinks,  where 
men  have  been  actually  killed  (sometimes  fixed  in  posi- 
tions in  which  it  is  probable  that  death  was  absolutely 
instantaneous),  that  it  is  due  to  a  sudden  freeing-  of  air 
and  carbonic  acid  gas  fi*om  the  blood,  consequent  on  a 
sudden  alteration  in  the  pressure  to  which  the  blood  is 
subjected,  and  likens  the  process  to  those  changes  which 
ai'e  found  in  caisson  workers. 

This  theory  seems  to  me  to  be  very  involved,  and  has 
been  criticised  by  General  Stevenson,  who  thinks  on  the 
other  hand  that  the  abnormal  pressure  produces  concus- 
sion of  the  brain  and  interference  with  the  functions  of 
the  nerve  centres  essential  to  life. 

We  need  not  pursue  this  theory  further,  but  I  should 
like  to  keep  before  your  minds  the  enormous  force  that  is 
generated  by  the  explosion  of  modei-n  armaments.  I  am, 
however,  from  my  experience,  and  such  evidence  as  I 
have  been  able  to  obtain,  disinclined  to  accept  the  view 
that  the  effects  of  "  windage  "  alone,  apai't  from  all  injury 
due  to  solid  particles,  can  produce  extensive  discontinuity 
of  tissue.  That  intraocular  haemorrhage  can  occur  from 
it  I  think  probable,  but  the  tearing  of  large  masses  of 
tissue  and  dislocation  of  the  globes  themselves,  is  not,  I 
think,  definitely  proved. 

I  have  seen  two  corneal  conditions  due  to  contusion, 
viz. ;  Striate  keratitis.  Case  No.  69,  and  blood-staining,  of 
the  cornea.  Case  No.  55.  The  striate  keratitis  was  asso- 
ciated with  lowered  intraocular  tension,  and  as  it  dis- 
appeared in  a  few  days"  and  the  tension  also  increased,  I 
thought  it  probably  the  result  of  rucking-  of  Descemet^s 
membrane. 

Blood-staining  of  the  cornea  has  been  noted  after  con- 
cussion of  the  eye  following  on  very  extensive    intraocular 
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hsemorrliage.  I  have  only  seen  one  case  of  this,  but  it 
was  a  particularly  good  instance  ;  the  discoloration  itself 
involved  the  whole  of  the  cornea  and  appeared  to  me 
similar  to  a  dense  and  uniform  1.  K.  ;  the  margin  of  the 
cornea  cleared  slowly  and  the  condition  being  associated 
with  a  dense  mass  of  blood  in  the  anterior  chamber,  left 
one  in  no  doubt  as  to  its  real  nature.  The  colour  was 
greenish,  with  a  slight  browny  tinge  in  places,  and  was 
present  for  at  least  three  months. 

There  is  still  a  fair  area  of  opacity  left,  l)ut  it  is 
slowly  getting  smaller  and  smaller,  and  will,  I  hope, 
gradually  disappear  altogether. 

Mr.  Treacher  Collins  has  investigated  this  subject  with 
great  care,  and  has  come  to  the  conclusion  that  the 
discoloration  is  mainly  due  to  hoematoidine,  but  is  some- 
times associated  with  hoemosiderin  ;  that  the  pigment 
enters  the  substance  of  the  cornea  in  the  soluble  form  of 
haemoglobin,  and  is  there  transformed  into  a  salt  not 
soluble  in  the  fluids  of  the  cornea ;  which  it  enters 
probably  by  a  process  of  diffusion  through  Descemet's 
membrane . 

Concu,'<.sion  changes  afecting  the  iris  and  ciliary  hodij. — 
A  rupture  of  the  sphincter  pupillas  frequently  follows 
both  direct  and  indirect  injury  to  the  eye.  The  fibres  of 
the  muscular  layer  may  be  over-stretched,  causing  a 
permanent  irregularity  of  the  pupil,  or  actually  torn, 
producing  notches  in  the  edges.  The  separation  of  the 
posterior  pigment  layer  from  the  overlying  stroma  of  the 
iris,  as  described  by  Coats,  I  have  also  seen  once  or 
twice. 

A  localised  retraction  of  the  iris,  due  probably,  as  was 
suggested  by  our  President,  to  a  rupture  of  the  ciliary 
body,  is  also  not  infrequently  seen,  and  in  fact  most  of 
the  changes  in  the  iris  that  have  been  described  as 
resulting  from  concussion  and  contusion  have  been  present 
among  my  series 

Von  Arlt  describes  the  mode  of  formation  of  irido- 
dialysis    as    follows:     "The     cornea    being    momentarily 
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flattened,  the  circle  described  by  the  corneo-scleral  border 
and  the  ciliary  body  with  which  it  is  firmly  united  is 
extended,  whilst  the  sphincter  iridis  is  contracted.  The 
serrated  connection  of  the  iris  with  the  ciliary  body  is 
torn  to  a  greater  or  less  extent,  and  a  second  communi- 
cation is  formed  between  the  anterior  and  posterior 
chambers." 

Fuchs  thinks  that  there  is  another  important  factor  to 
be  remembered  ;  he  says  that  the  blow  which  strikes  the 
cornea  and  flattens  it  out  also  pushes  the  aqueous  back- 
wards;  the  latter  tends  to  recede,  pushes  against  the 
posterior  wall  of  the  anterior  chamber,  which  in  the  area 
of  the  pupil  is  formed  by  the  lens  and  in  the  rest  of  its 
extent 'by  the  iris.  The  latter,  when  pushed  backwai-ds, 
finds  a  support  in  the  lens,  except  at  its  marginal 
portion,  which  lies  outside  the  margin  ;  here  the  posterior 
chamber  is  deepest,  and  is  bounded  only  by  the  feeble 
zonular  of  Zinn. 

The  periphery  of  the  iris,  therefore,  forms  the  most 
yielding  spot  in  the  posterior  wall  of  the  anterior  chamber, 
and  is  the  first  to  give  way  before  the  pressure  of  the 
receding  aqueous. 

Irido-dialysis,  however,  may  be  the  result  of  an  injury 
to  the  posterior  half  of  the  eye  as  in  Case  19,  where  the 
bullet  went  through  the  apex  of  the  orbit. 

Defects  of  accommodation  are  not  uncommon  as  result 
of  shell  shock,  and  the  manifestation  of  errors  of  refrac- 
tion, previously  unsuspected  by  the  soldier,  has  led  to  the 
improvement  of  the  vision  of  many  cases  by  the  correction 
of  astigmatism  and  hypermetropia  with  suitable  lenses. 

An  interesting  condition  of  hippus  (Case  71)  is  re- 
corded ;  this  officer  had  no  p.l.  in  one  eye  and  very  slight 
vision  in  the  other.  Both  eyes  showed  the  condition  of 
hippus. 

Co)icussion  changes  affecting  the  choroid  and  retina. — 
It  has  long  been  known  that  both  concussion  and  con- 
tusion injuries,  direct  and  indirect,  are  able  to  damage 
the   retina  and    choroid.      There   is  little   to   be  added  to 
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General  Steven.son's  account,  published  in  1897,  and  to 
Mr.  Nettleship's  observation  already  recorded  in  the 
'ir'Disactions  (vol.  xxi),  except  perhaps  to  enlarge  our 
ideas  as  to  the  distance  over  which  these  vibration  effects 
can  be  carried. 

At  a  discussion  which  was  held  in  this  Society  in  1915, 
Colonel  Lister  stated  that  as  far  as  he  had  noticed,  if  the 
bullet  did  not  go  through  the  orbit  itself  there  were  no 
concussion  changes  in  the  fundus  ;  the  orbital  walls  might 
be  cracked  or  broken  by  some  accident,  yet  the  fundus 
showed  no  ophthalmoscopic  change ;  whereas  if  the  bullet 
passed  through  the  orbit,  the  globe  not  being  ruptured, 
the  usual  dramatic  concussion  picture  was  seen.  This, 
however,  must  be  very  seriously  questioned. 

In  these  accidents,  various  sized  pieces  of  metal  are 
suddenly  and  violently  driven  in  all  directions.  Some 
are,  no  doubt,  minute  fragments  ;  some  may  be  sufficiently 
large  to  actually  tear  the  head  from  the  body. 

I  have  no  hesitation  in  saying  that  it  is  not  necessary 
at  all  for  the  metal  to  traverse  the  orbit  to  produce  the 
dramatic  concussion  changes  referred  to  by  Colonel 
Lister. 

A  French  surgeon,  Dantrelle,  has  recently  drawn  atten- 
tion to  what  he  describes  as  a  "  dangerous  area,"  and  he 
does  not  mean  the  space  immediately  surrounding  the 
corneo-scleral  margin. 

Dantrelle's  "  dangerous  "  area  is  really  the  margin  of 
the  orbit  for  a  distance  of  about  two  centimetres  back- 
wards from  its  edge,  and  he  gives  it  as  his  opinion  that  a 
blow  of  sufficient  force  striking  the  margin  of  the  orbit 
invariably  leads  to  serious  permanent  damage  to  the  globe 
itself,  and  my  experience  entirely  agrees  with  this. 

The  large  majority  of  the  cases  that  I  have  seen  during 
the  last  year  showing  ruptures  of  the  choroid  and  retina, 
with  extensive  intraocular  hasmorrhage,  have  been  due  to 
damage  done  to  the  margin  of  the  orbit ;  and  iffa  man 
presents  himself  with  the  evidence  of  a  wound,  either  at 
the  external  angular  process  or  in    the   malar  bone,  or  at 
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the  root  of  the  nose,  or  even  on  the  opposite  side  of  the 
face,  one  finds  almost  invariably  extensive  damage  to  the 
globe,  even  though  the  eye  may  appear  on  superficial 
examination  to  be  untouched. 

Another  condition  not  infrequently  seen  as  the  result  of 
a  shaking  of  the  eye  is  a  widely  spread  disturbance  of  the 
retinal  pigment.  It  is  difficult  to  say  what  is  the  actual 
pathological  factor  which  causes  the  precise  allocation  of 
this  pigment.  Sometimes  it  appears  as  grains  of  black 
pepper  scattered  over  a  mottled  field,  sometimes  as  tri- 
angular or  spindle-shaped  bodies  with  processes  simulating 
retinitis  pigmentosa.  Sometimes,  again,  it  is  collected 
into  one  or  two  definite  places,  where  it  forms  dense 
masses  of  pigment  without  any  sign  of  the  choroid  being 
involved. 

I  think  that  sometimes  a  rupture  of  the  retina  takes 
place  on  a  flat  plane,  a  large  area  of  retina  being  tem- 
porarily displaced  by  vibrations,  which  cause  a  sliding 
movement  of  the  inner  part  of  the  retina  over  the  pigment 
layer  which  is  attached  firmly  to  the  choroid.  This  sort 
of  movement,  of  one  surface  on  another,  takes  place  as  the 
result  of  an  oblique  glancing  blow,  the  retina  being 
shifted  at  its  most  vulnerable  part,  viz.,  the  bacillary  layer. 
The  alternate  hypothesis  is  that  the  pathological  lesion  is 
the  result  of  section  of  the  posterior  ciliary  vessels,  and 
certainly  in  some  of  my  cases  this  is  extremely  likely  to 
have  occurred,  as  the  bullet  has  passed  through  the  orbits 
behind  the  globe,  but  close  to  the  nerve-head.  The 
interference  with  the  choroidal  circulation  leads  to  a  pro- 
liferation of  the  pigment  epithelium,  some  of  which  is 
carried  into  the  retina  by  leucocytes. 

Hirsch  pointed  out  in  1905  that  this  condition  not 
infrequently  follows  severe  contusion  of  the  globe,  when 
the  picture  of  retinitis  pigmentosa  may  be  closely  simu- 
lated. 

It  is,  however,  more  common  to  find  in  association  with 
this  fine  retinal  pigmentary  change  a  definite  rupture  of 
the  choroid.  ■  . 
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Further  gross  changes  in  the  choroidal  and  retinal 
vessels  produce  definite  hfeniorrhages,  varying  in  size  and 
quantity  up  to  an  entire  obliteration  of  the  whole  of  the 
red  rellex. 

The  pathological  changes  found  in  cases  where  the 
retina  and  choroid  are  ruptured  have  been  described  by 
Mr.  Xettleship  in  the  twenty-fourth  volume  of  the  Trans- 
actions of  this  Society  : 

"  The  choroid  is  more  easily  ruptured  than  the  retina — 
that  is  to  say,  the  choroid  may  be  found  ruptured  alone, 
without  the  retina  being  involved.  We  often  see  this 
clinically,  in  cases  where  the  retinal  vessels  can  distinctly 
be  seen  crossing  over  the  ruptured  area.  On  the  other 
hand,  it  is  not  very  clear  whether  the  retina  alone  is  often 
ruptured,  but  one  can  say  definitely  that  many  cases 
present  themselves  with  retinal  haemorrhage,  in  which 
subsequently  no  evidence  of  involvement  of  the  choroid 
can  be  found  clinically.  It  is  probable,  therefore,  that 
the  choroid  and  the  retina  may  be  ruptured  singly  and 
alone.  On  the  other  hand,  it  is  frequent  to  find  both 
these  membranes  involved.  When  this  occurs,  there  is 
more  or  less  complete  fusion  of  the  torn  edges  to  each 
other,  and  to  the  sclera  and  vitreous,  by  adhesive  inflam- 
mation. This  explains  the  comparative  infi'equency  with 
which  one  finds  detachment  of  the  retina  as  a  result  of  the 
traumatism  resulting  from  concussion." 

The  haemorrhage,  when  it  occurs,  takes  place  in  the 
layers  of  rods  and  cones — that  is,  the  bacillary  layer  of 
the  retina  between  the  pigment  epithelium  and  membrana 
limitans  extei-na  of  the  retina.  This  area  is  the  one  most 
easilv  disintegi-ated,  and  as  a  rule  the  layer  of  retinal 
pigment-cells  adheres  to  the  choroid,  of  which  it  really  is 
a  part.  On  the  other  hand,  the  membrana  limitans 
externa  is  merely  the  boundary  line  of  the  sustentacular 
tissue  of  the  retina.  We  therefore,  not  infrequently,  find 
the  retinal  vessels  lying  distinctly  in  front  of  extensive 
haemorrhages.  When,  however,  the  retina  itself  is  also 
torn,  this  blood  passes  through  the  gap,  and  spreads   out 
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between  the  membrana  limitans  interna  and  the  hyaloid 
membrane  of  the  vitreous.  Xo  haemorrhage  is  usually 
found  between  the  choroid  and  the  sclerotic. 

The  presence  of  blood  appears  to  have  an  irritating 
effect  upon  the  suiTOunding  tissue  when  it  is  extravasated 
in  this  way,  and  produces  a  low  form  of  plastic  inflamma- 
tion in  the  situations  where  the  haemorrhage  has  been 
shown  to  exist.  This  produces  a  welding  together  of  the 
various  structures  involved,  with  consequent  atrophy  of 
the  tissues  that  are  entangled,  and  in  this  plastic  inflam- 
matory material,  after  a  period  of  some  months,  new 
fibrous  tissue  appears,  which  seems  to  be  entirely  derived 
from  the  choroid — that  is,  becomes  organised  and  forms 
dense  white  masses,  which  subsequently  undergo  a  certain 
amount  of  shrinking.  The  simplest  form  of  rupture  of  the 
choroid  seems  to  be  produced  by  a  tear  through  the  lamina 
vitrea  and  pigment  epithelium ;  a  small  fold  of  retina  is 
lifted  up  by  the  exudation  of  blood. 

I  have  often  noticed  pear-shaped  masses  of  haemor- 
rhage, globular  in  form,  pushed  forward  into  the  vitreous, 
and  showing  no  tendency  to  separate  laterally  or  become 
diffused  with  the  surrounding  tissue.  It  appears  to  me 
that  these  haemorrhagic  masses  are  surrounded  by  a 
membrane  which  keeps  them  in  bounds,  and  probably  the 
hyaloid  membrane  in  these  cases  is  not  ruptured,  but  only 
pushed  forward  in  front  of  the  haemorrhagic  mass.  All 
the  recorded  cases  suggest  that  a  low  form  of  inflam- 
mation results  from  the  presence  of  large  intraocular 
blood-clots.  This,  I  take  it,  is  due  to  the  irritating  effect 
produced  by  the  presence  of  blood  itself,  as  clinically  one 
has  no  evidence  whatever  of  any  inflammatory  trouble 
being  present,  the  eye  showing  no  increased  redness  and 
the  patient  not  complaining  of  any  pain. 

One  often  sees  small  wounds  of  the  conjunctiva  covered 
by  the  lower  lid,  and  on  examining  the  interior  of  the  eye, 
finds  definite  haemorrhage  in  the  extreme  anterior  or 
lower  periphery  of  the  globe.  This,  no  doubt,  is  due  to 
direct  hits  upon  the  eye,  but   they  have  not  ruptured  the 
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sclerotic,  though  they  have  produced  a  sharp  blow  on  the 
superficial  surface  of  the  eye,  leading  to  a  tear  of  some  of 
the  vessels  in  the  ciliary  region  or  just  behind  it. 

I  have  had  numerous  cases  of  this  sort,  and  they  are 
very  easily  overlooked,  as  the  patient^s  vision  is  seldom 
affected.  Sometimes  one  is  led  to  search  for  them  by  the 
history  that  there  was  some  blood  found  in  the  eye  when 
first  seen,  and  these  injuries  are  not  infrequently  asso- 
ciated with  hyphoema  {vide  Case  50). 

By  a  "  through-and-through  "  wound  is  meant  one  in 
which  a  bullet  enters  on  one  side  of  the  head  and  passes 
through  the  orbits,  leaving  on  the  opposite  side.  Some- 
times the  bullet  enters  through  one  orbit,  destroying  the 
globe  in  its  path,  and  passing  obliquely  downwards,  stops 
in  the  maxillary  antrum  on  one  or  other  side.  On  several 
occasions,  earlier  in  the  war,  I  removed  metal  from  the 
antrum,  but  these  "  through-and-through "  wounds  are 
not  so  common  now  as  w^hen  the  sniper  had  a  freer 
hand,  as  in  1915.  They  usually  produce  extensive  intra- 
ocular heemorrhage,  with  rupture  of  the  choroid  and  retina; 
sometimes  the  optic  nerve  is  directly  damaged,  and  some- 
times the  iris,  ciliary  body  or  lens  are  indirectly  involved. 

In  the  majority  of  these  cases  the  line  the  bullets 
take  is  the  line  of  least  resistance — that  is  to  say,  they 
traverse  the  skull  where  the  bones  are  thinnest  and 
the  air  cavities  most  numerous.  The  exit  or  entrance 
scar  is  usually  in  an  area  bounded  in  front  by  the  external 
angular  process,  above  by  the  temporal  ridge,  below  by 
the  zygoma,  and  behind  by  the  temporo-maxilla  articula- 
tion ;  in  other  words,  the  temporal  fossa  and  the  line  of 
their  passage  traverses  the  orbits,  posterior  ethmoidal 
cells,  and  the  middle  or  superior  meatus  of  the  nose. 
Owing  to  the  proximity  of  this  line  to  the  base  of  the 
skull  and  the  not  infrequent  presence  of  "  starred  " 
fractures,  there  is  no  doubt  that  these  "through-and- 
through  "  w'ounds  are  far  more  dangerous  to  life  than 
almost  any  other  of  the  wounds  leading  to  loss  of  siglit, 
and  if  these  men's  subsequent   history  is  known  it  will   h  e 
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found  that  many  of  them  succumb  to  cerebral  abscess, 
meningitis,  or  end  in  a  lunatic  asylum. 

I  can  recall  at  least  half  a  dozen  cases  where  death 
from  cerebral  abscess  or  meningitis  has  supervened  some- 
times twelve  or  eighteen  months  after  injury,  and  these 
wounds  are,  in  my  opinion,  much  more  dangerous  than  the 
condition  of  the  patient  or  appearance  of  the  wound  leads 
one  at  first  to  suspect. 

Detachirnent  of  retina. — Instances  where  the  retina  has 
become  detached  are  not  so  infrequent  as  the  opponents  of 
the  traumatic  origin  of  retinal  detachment  would  expect. 
Cases  7,  32,  58,  and  79  are  cases  where,  after  a  varying 
lapse  of  time,  the  sight  failed  owing  to  detachment  super- 
vening. Two  of  these  four  cases  were  myopic,  and  all 
were  the  result  of  indirect  injuries.  The  remaining  Cases 
23,  53,  66,  and  76  were  examples  of  solid  detachment  due 
to  blood  being  poured  out  in  the  layers  of  rods  and  cones 
and  pushing  the  retina  forwards. 

Concustiion  cataracts. — The  examples  of  concussion  cata- 
racts recorded  in  my  notes  have  been  extremely  interesting 
and  instructive.  Most  of  them  have  shown  the  stellate 
form  of  posterior  cortical  cataract,  and  have  been  asso- 
ciated with  dislocation  of  the  lens  or  irido-dia lysis,  the 
result  of  concussion.  A  smaller  number  showed  anterior 
changes.  - 

I  might  quote  Mr.  Hudson's'  description  of  the  posterior 
cortical  variety  :  "  Within  a  few  hours  of  the  receipt  of 
injury  there  appear  in  the  region  of  the  posterior  surface 
of  the  lens  feather-like  opacities  whose  precise  orientation 
is  dependent  upon  the  architecture  of  the  lens  fibres  in 
relation  to  the  lens  star,  and  exhibits  accordingly  some 
variations  in  individual  cases.  These  feather-like  opacities 
are  first- seen  in  the  central  region,  whence  they  tend  to 
extend  outwards  towards  the  periphery  of  the  lens,  to 
become  continuous  with  a  fringe  of  short  radial  striate 
opacities  disposed  in  conformity  with  the  long  axis  of  the 
equatorial  fibres,  and  also  appearing  at  an  early  date. 

"  At  a  slightly  later  date  vacuoles  may,  in   some  cases, 
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be  observed  in  the  inidiibs  of  the  feather-like  opacities, 
between  their  rays,  and  between  the  peripheral  striae. 
Usually  within  the  next  few  days  the  character  of  the 
opacity  changes,  the  striate  formation  being  replaced  by  a 
rather  dense  lacework  pattern  in  which,  as  a  rule,  few 
definite  vacuoles  can  be  recognised  with  certainty,  but  in 
which  the  radial  plan  may  still  be  traced.  This  in  turn 
is  succeeded  by  a  definitely  vacuolar  pattern,  and  at  this 
stage  not  infrequently  rather  large  vacuoles,  either  dis- 
crete or  in  a  palisade  formation,  and  having  their  axes  in 
conformity  with  that  of  the  lens  fibres,  may  be  observed  in 
the  equatorial  region  of  the  lens.  The  vacuolar  pattern 
next  becomes  more  open,  as  though  from  the  formation  of 
larger  vacuoles  by  the  coalescence  of  smaller  ones. 

"  In  the  later  stages  the  central  figure  becomes  broken 
up  into  discrete  vacuoles,  which  become  progressively 
smaller  in  size,  until  finally  all  that  remains  visible  is  a 
collection  of  fine  granules,  which  may  by  their  arrange- 
ment afford  some  suggestion  of  the  antecedent  stellate 
figure.'' 

The  changes  that  I  have  seen  have  been  mainly  vacuo- 
lated and  in  some  instances  the  peripheral  striae  also  have 
been  present.  I  think  I  have  satisfied  myself  that  these 
manifestations  of  concussion  are  undoubtedly  temporary. 
In  one  case  the  centre  of  the  star  seemed  to  open  out  so 
that  a  ring  was  formed  and  the  radiations  could  be  seen 
passing  from  the  outer  part  of  the  ring,  the  centre 
becoming  quite  clear  and  the  vision  improving  accord- 
ingly- 

The  posterior  cortical  changes  supervene  soon  after 
the  lens  has  been  damaged  ;  Mr.  Hudson  found  them 
present  in  some  cases  a  few  hours  after  the  injury.  The 
vacuolation  appears  after  the  striation  in  from  three  days 
to  a  week.  The  lacework  patterns  are  merely  complex 
vacuolations  differing  only  in  degree  and  arrangement  of 
the  vacuoles  ;  the  granules  are  the  remains  of  the  vacuoles. 
We  may,  therefore,  simplify  the  description  of  the  changes 
by   saying   that  they   are  vacuoles   in  various    stages  of 
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development  and  arrangement,  except  in  the  very  early 
condition,  when  they  are  striate  and  grouped  in  relation 
to  the  lens  star  at  the  posterior  central  part  of  the  lens, 
and  also  at  the  equator. 

The  views  put  forward  to  explain  the  condition  are 
that  they  are  due  to  distended  physiological  lymph  spaces 
in  the  lens,  or  to  definite  but  usually  transitory  changes 
in  the  lens  fibres  themselves,  but  I  do  not  agree  with 
either  of  these  suggested  causes.  The  first  is  improbable 
because  Leber  has  disproved  the  existence  of  lymph 
spaces  in  the  lens ;  and  against  the  second  it  may  be 
urged  that  if  the  lens  fibres  themselves  were  affected  we 
should  have  more  frequently  the  generalised  opacity  of 
the  lens  starting  from  the  posterior  surface,  whereas  these 
stellate  opacities  either  disappeared  entirely,  leaving  the 
lens  quite  clear,  or  the  lens  turns  opaque  in  some  other 
plane,  not  originating  at  the  posterior  surface.  I  think 
the  change  is  not  in  the  lens,  but  rather  on  the  posterior 
lens  surface,  and  is  due  to  fluid  coming  from  the  vitreous 
passing  under  the  posterior  lens  capsule,  caused  by  a 
slight  movement  of  the  lens  itself  in  the  hyaloid  cup 
of  the  vitreous  body. 

Instances  of  the  anterior  opacities  have  also  been 
seen  ;  an  officer,  wounded  at  the  beginning  of  this  year, 
showed  very  well  the  condition  that  was  termed  by 
Vossius  "  concussion  ring."  This  man  was  wounded 
December  10th,  1916,  and  I  saw  him  on  the  22nd — that  is, 
twelve  days  after  injury.  The  right  eye  had  been 
removed  owing  to  the  extensive  damage  from  a  shell 
bursting  while  he  was  in  a  dug-out.  The  left  eye,  how- 
ever, had  only  been  slightly  affected.  Numerous  pieces  of 
stone  and  metal  had  been  scattered  over  his  face,  and  there 
were  some  minute  scars  on  the  conjunctiva  and  in  the 
cornea.  He  complained  of  defective  vision  in  his  left 
eye,  and  was  very  much  w'orried  by  his  loss  of  sight. 
On  examining  the  fundus  I  was  unable  to  obtain  a  per- 
fectly clear  view,  but  I  could  see  a  D-shaped  sub-hyaloid 
haemorrhage    in    the   lower   and    outer    part  of   his   field ; 
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this  is  rather  unusual,  as  it  was  some  distance  from  the 
macular  region  ;  beyond  this  the  fundus  seemed  fairly 
healthy.  On  examining  hmi  at  a  short  distance  away  by 
transmitted  light,  I  saw  occupying  the  centre  of  the  red 
reflex  an  extremely  well-formed  definite  ring.  By  para- 
lactic  movement,  I  was  able  to  ascertain  that  it  was  just 
in  front  of  the  nodal  point,  in  the  lens,  but  I  could  not  see  it 
by  focal  illumination  at  all.  The  ring,  on  careful  magnifi- 
cation, appeared  to  be  made  up  of  extremely  fine  opaque 
dots,  and  in  one  or  two  places  there  seemed  to  be  slight 
gaps  in  the  opaque  area  of  the  ring.  The  lens  itself  did 
not  show  any  definite  opacities,  and,  as  I  say,  the  opacities 
that  one  could  see  with  transmitted  light  Avere  not  visible 
by  focal  illumination.  There  was  no  actual  pigment 
present,  and  the  condition  altered  very  slowly  ;  subse- 
quently the  lower  area  disappeared  entirely  about  6  o'clock, 
leaving  a  horse-shoe  shaped  body,  and  the  whole  opacity 
had  completely  disappeared  in  five  months. 

Vossius  assumed  that  these  ring  opacities  were  due  to 
the  pupillary  margin  of  the  iris  being  pressed  against  the 
anterior  surface  of  the  lens  by  the  cornea.  Hoeg's  view, 
however,  is  that  the  ring  is  the  result  of  sudden  increase 
of  pressure  in  the  anterior  chamber,  which  forcibly 
presses  the  iris  against  the  lens  and  causes  the  ring 
opacities.  The  increased  aqueous  pressure  is  also  assumed 
to  be  the  cause  of  the  opacities  outside  and  within  the 
ring.  A  condition  that  was  described  by  Gilford,  of 
Omaha,  in  the  Ophthalmic  Record  for  August,  1910,  was  also 
present  in  this  case,  viz.  a  further  area,  where  there  were 
innumerable  fine  opacities  scattered  throughout  the  lens. 
This  further  area  was  not  circular,  and  was  very  much 
finer  than  the  opacities  forming  the  ring  ;  in  fact,  I  did 
not  see  them  at  all  until  the  occasion  of  my  second 
examination,  and  they  disappeared  quite  soon  after  the 
patient  came  under  observation.  It  probably  corre- 
sponded to  one  of'  Captain  Whiting's  cases  of  double 
discoid  opacity.  Mr.  Lawford,  in  the  Ophthalmic  Revieiv 
for  1887,  has  given    a  resnuip  of  the  opinions  of  different 
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authors  with  regard  to  the  formation  of  another  type  of 
concussion  cataract.  In  his  cases  there  appeared  to  be 
a  tearing  of  the  lens  capsule,  and  I  could  clinically  verify 
this  condition  in  some  of  my  patients.  The  edge  of  the 
capsule  could  be  seen  curled  up  on  the  anterior  surface, 
and  a  gradual  change  took  place  in  the  superficial  portion 
of  the  lens,  producing  in  some  cases  an  incomplete 
cataract  and  a  complete  one  in  others.  It  is  improbable, 
however,  that  the  posterior  cortical  opacities  are  asso- 
ciated with  a  rupture  of  the  capsule,  and  the  Vossius 
concussion  ring  certainly  is  not. 

It  is  not  true  that  the  anterior  discoid  cataract  is  never 
visible  by  focal  illumination,  as  in  one  case  (Xo.  74)  I  was 
able  to  make  out  its  position  by  the  means  of  that  and  a 
binocular  loupe,  and  it  was  distinctly  deep  to  the  anterior 
capsule,  but  in  front  of  the  nucleus. 

As  far  as  I  have  seen,  these  anterior  and  posterior 
concussion  changes  do  not  lead  to  a  general  opacity  of  the 
lens  unless  the  capsule  has  been  definitely  ruptured,  and 
even  large,  extensive,  posterior  cortical  changes  tend  to 
diminish  and  gradually  disappear. 

In  two  men,  now  under  my  care  at  6t.  Duustan's,  who 
were  injured  nearly  two  years  ago,  I  have  found  changes 
which  I  think  are  the  remains  of  posterior  stellate  cata- 
racts. They  consist  of  oval  or  rounded  vacuoles,  each  one 
single  and  isolated,  arranged  sometimes  in  groups  of  five 
to  six  in  number,  sometimes  more,  looking  exactly  like 
bubbles  of  air  in  badly  made  glass. 

Treatment. — There  are  one  or  two  points  regarding 
treatment  that  I  should  like  to  emphasise  : 

Firstly,  the  extreme  usefulness  of  the  "  hot  coil,''  /.  e.  a 
pad  of  lint  or  bandage  through  which  a  graduated  electric 
current  is  passed.  By  this  means,  continuous  dry  heat  is 
applied  for  an  unlimited  time,  and  in  assuaging  the  pain 
of  a  bruised  eye  it  has  no  equal.  I  have  had  several  fixed 
in  all  my  wards,  and  they  are  continuously  in  use. 

Secondly,  I  still  adhere  to  the  opinion  I  expressed  last 
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year,  that  mechanical  means  are  the  best  for  hastening  the 
absorption  of  vitreous  and  retinal  hasmorrhage. 

Thirdly,  I  have  not  hesitated  to  deal  with  the  complete 
traumatic  cataracts  as  soon  as  the  eye  has  recovered  from 
the  immediate  effects  of  the  traumatism,  and  in  only  one 
case  have  I  regretted  doing  so.  In  this  case  a  small 
piece  of  wood  was  present  in  the  ciliary  bod}',  and  a  septic 
irido-cyclitis  developed,  which  resulted  in  a  shrunken,  blind 
eye. 

Fourthly,  in  the  treatment  of  the  wounds  involving  the 
air-cavities  flanking  the  orbits  free  drainage  is  a  necessity, 
and  ophthalmic  furgeons  should  be  cognisant  of  the 
modern  methods  of  dealing  with  suppurating  sinusitis, 
and  should  not  hesitate  to  deal  with  these  conditions 
under  certain  circumstances. 

Fifthly,  that  hot  fomentations,  frequently  applied,  form 
the  best  dressings  for  wounds  about  the  orbits,  which  are 
almost  invariably  septic. 

In  conclusion,  I  might  suggest  that  the  subjects  about 
which  discussion  would  be  most  useful  are  : 

First. — The  nature  and  extent  of  the  lesions  pro- 
duced by  "  windage." 

Secondly. — The  pathology  of  the  pigmented  retinal 
conditions  not  infrequently  seen  as  a  result  of  con- 
cussion. 

Thirdly. — The  pathology  of  the  non-progressive, 
often  retrogressive,  concussion  cataracts. 


CONCUSSION    INJURIES    OF    THE    VISUAL    APPARATUS,  79 


Concussion  Wounds  of  the   Eyes. 

Illustrative    Cases. 

Wounds  of   "dangerous      1,  2,  6,  7,  9,    11,  14,  16,  22,  25, 
area  "  '  26,  27,  31,  33,  43,  45,  46,  54, 

62. 

Concussion  cataracts  : 

(a)  Complete  .  .  2,  18,  21,  28,  34. 

(b)  Posterior  cortical  22,  48,  63,  64,  68,  69,  70,  75,  76. 

(c)  Anterior     .  .  56,  72,  74,  78. 

"Through  and  through"      3,  8,  17,  20,   24,  28,  29,   30,  34, 
wounds  35,  36,  37,  40,  65,  67,  70,  71. 

Detachment  of  retina    .      7,  23,  32,  53,  58,  66,  76,  79. 

"  Windage  "         .  .5,  10,  12,  15,  44,  47,  49,  57,  59, 

62,  79. 

Pigmentation  of  retina  .      3,  1 1,  16,  25,  39,  40,  42,  49,  52, 

54,  59. 

Macula  changes    .  .      3,  9,  11,    15,  16,  31,  49,  51,  80. 

Irido-dialysis         .  .      4,  19,  41,  03,  72,  75,  77. 

Damage  to  optic  nerve  .      17,  23,  24,  28,  29,  36,  61,  65,  70, 

76,  60. 

Dislocation  of  lens  .      21,  22,  48,  64,  69,  77. 

Injuries  to   extra-ocular      23,  27,  38,  67. 
muscles 
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(Opening   Papek. 

Concussion   injuries  of  the  visual  ajjparatus  in  uarfare,  of 
central  origin. 

By  S.  A.  KiNNiER  Wilson. 

It  is  imperative  at  the  outset  to  indicate  as  precisely  as 
possible  what  type  of  case  is  to  be  assigned  to  the  above 
category,  for  the  whole  subject  of  concussion  and  commotio 
is  still  surrounded  with  considerable  obscurity,  and  looseness 
of  conception  is  responsible  for  a  certain  amount  of  clinical 
confusion. 

The  difficulty  is  not  lessened  by  the  fact  that  the  usual 
definitions  of  concussion  and  commotio  do  not  command 
universal  consent.  Cerebral  concussion  is  commonly 
understood  to  signify  a  violent  shaking  or  jarring  of  the 
cranial  contents  without  any  structural  lesions,  and  it 
seems  certain  that  in  some  cases  which  have  proved  fatal 
the  most  painstaking  investigation  has  failed  to  reveal 
any  recognisable  anatomical  lesion.  Yet  the  idea  of  a 
morbus  sine  materia  is  so  repelling  that  to  explain  such 
cases  a  condition  of  "  shock  "  is  postulated,  i.  e.  a  reflex 
inhibition  of  certain  cerebral  mechanisms  essential  to  life, 
or  a  condition  of  commotio,  i.  e.  molecular  concussion, 
})roducing  the  same  result.  Not  a  few  writers,  however — 
Kocher  (1),  Page  (2),  Thorburn  (3),  Stolper  (4),  Schmaus 
(•>),  Hartmann  (6),  and  others — deny  the  reality  of  spinal 
or  cerebral  molecular  concussion  (commotio),  maintaining, 
on  the  contrary,  the  impossibility  of  a  severe  •  or  fatal 
cerebral  or  spinal  affection  without  any  definite  anatomical 
lesion. 

In  most  cases  of  severe  blows  on  the  head,  as  a  fact, 
which  have  been  diagnosed  as  concussion  and  which  have 
proved  fatal,  examination  has  shown  the  presence  of 
capillary  haemorrhages,  minute  lacerations  of  cerebral 
substance,  and  consequent  disintegration  of  myelin,  such 
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as  are  sufficient  to  account  for  the  clinical  symptoms. 
Further,  as  Warrington  (7)  has  remarked,  and  as  any  who 
have  considered  the  subject  must  have  realised,  there  is, 
with  the  blow,  a  sudden  violent  dispersion  of  cei'ebro- 
spinal  fluid,  which  tends  to  escape  too  abruptly  by  the 
natural  exits.  Hence  ensues  a  tearing  of  lymph  channels 
and  injury  to  the  adjacent  cerebral  tissues. 

In  non-fatal  cases  where  the  symptoms,  though  defini<;e 
anough,  have  eventually  cleared  up  completely,  it  is  justifi- 
able to  assume  organic  lesions  such  as  havebeen  enumerated, 
which  have  not,  however,  been  sufficiently  widespread  or 
serious  to  effect  permanent  impairment  of  cerebral  func- 
tion. For  such  cerebral  conditions,  where  one  has  reason 
to  suppose  recognisable,  if  temporary,  organic  changes 
have  occurred,  it  is  preferable  to  employ  the  term  cerebral 
contusion. 

For  the  purposes  of  this  paper,  then,  cerebral  contusion 
may  be  taken  to  be  the  pathological  basis  of  the  condition 
known  clinically  as  cerebral  concussion. 

Now  it  does  not  appear  practicable  to  draw  a  hard-and- 
fast  line  between  such  cases  and  those,  being  slighter  in 
degree,  to  which  the  term  commotio,  i.  e.  molecular  con- 
cn.ssion,  may  be  applied.  A  knock  on  the  "  funny  bone  " 
produces  a  transient  disturbance  of  sensibility  in  the  ulnar 
distribution,  as  a  basis  for  which  we  may  perhaps  postulate 
transient  oscillations  in  the  axoplasm  of  the  nerve  fibrils ; 
whatever  it  be  we  must  imagine  some  change  taking  place. 
When  the  pressure  of  one  limb  on  the  popliteal  nerves  of 
the  other  results  in  the  foot's  becoming  "  asleep,"  we  sup- 
pose a  disturbance  of  function  whose  basis  may  be  inter- 
ruption of  periaxonal  or  perineuronal  lymph  circulation. 
Let  the  pressure  continue  longer,  as  in,  say,  a  crutch  palsy, 
and  we  have  an  actual  organic  impairment  of  function 
which  may  take  weeks  to  clear  up.  We  call  such  a  con- 
dition, faute  de  mieux,  a  pressure-"  neuritis,"  but  the 
accuracy  of  the  term,  pathologically  speaking,  is  proble- 
matical ;  indeed,  whether  any  recognisable  change  could 
be    determined    microscopically    is    questionable.        It    is 
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impossible  to  say  in  such  a  series  of  instances  at  what 
precise  stage  the  term  "  structural  change  "  may  be  fairly 
adopted,  and  the  difficulty  is  not  less  in  regard  to  cerebral 
conniiotio.  Oppenheim  (8),  in  opposition  to  the  other 
authorities  quoted  above,  is  unwilling  to  relinquish  the 
conception  of  molecular  concussion  or  commotio,  although 
he  rather  admits  that  for  him  the  conception  does  not 
exclude  the  possibility  of  such  tine  organic  changes  as 
alteration  in  capillary  or  lymph  channel  walls,  disintegra- 
tion of  the  myelin  in  individual  fibres,  and  so  on.  From 
the  nature  of  the  case,  in  the  present  state  of  knowledge, 
the  matter  must  remain  in  the  realm  of  hypothesis. 

While,  then,  the  question  of  the  actuality  or  otherwise 
of  molecular  concussion  or  commotio  is  still  siib  jtcdice,  and 
to  some  may  be  of  mere  academic"  interest,  it  should  not 
be  overlooked  that  from  the  clinical  side  it  presents  features 
of  importance.  In  the  course  of  the  war  there  have  come 
under  my  notice  a  large  number  of  concussion  lesions  of 
the  spinal  cord,  of  every  kind,  which  may  range  from 
complete  pulping  of  the  cord  at  a  given  level,  with  dura 
mater  intact  and  untouched,  to  a  concussion  such  as 
reveals  itself  solely  by  transient  symptoms  of  the  type 
unfortunately  termed  "  functional."  Clinically  there  is, 
at  the  one  extreme,  a  total  motor  and  sensory  paraplegia, 
at  the  other,  the  tremulous  Aveakness,  partesthesije,  and 
exaggerated  reflectivity  of  "  functional  "  diseases.  For 
practical  purposes  it  is  convenient  and  serviceable  to 
divide  cases  into  organic  and  "  functional,"  but  more  than 
one  case  has  came  under  my  notice  that  has  clearly  been 
a  sort  of  "  missing  link  "  between  the  two  groups  (^).  The 
evidence  undoubtedly  suggests  that  in  certain  cases  so- 
called  "  functional  "  symptoms,  following  immediately  on 
spinal  concussion,  are  but  the  expression  of  an  organic 
alteration  minimal  in  degree  and  insufficient  to  result  in 
the  appearance  of  organic  symptoms  as  ordinarily  known. 
The  significance  of  this  will  be  seen  subsequently  in  regard 
to  the  visual  apparatus. 

^  In  this  connection  some  cases  i-eported  by  Elliott  (9)  are  of  interest. 
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Experimental  work  on  the  subject  of  concussion  and 
commotio  has  been  attempted  to  some  extent,  but  it  does 
not  help  to  clarify  our  ideas  as  much  as  might  have  been 
expected.  Schmaus  (5)  has  demonstrated,  in  artificial 
concussion  of  the  cord  in  kittens,  swelling  and  degenera- 
tion of  axones  and  fragmentation  of  myelin,  without  any 
gross  pathological  lesion.  It  has  been  shown  that  a  blow 
upon  the  head  of  an  animal  may  occasion  this  myelinic 
change  in  the  fibres  of  the  medulla,  and  even  of  the  cord, 
presumably  by  dispersion  of  the  cerebro-spinal  fluid.  Much 
the  best  and  most  scientific  experimentation  has  been  con- 
ducted by  Alan  Newton  (10),  in  the  laboratory  of  the  late 
Sir  Victor  Horsley.  Newton  allowed  a  glass  rod,  8  mm. 
in  diameter  and  weighing  50  grm.,  to  fall  upon  the  exposed 
spinal  cord  from  varyiug  heights,  accuracy  of  direction 
being  obtained  by  means  of  a  glass  tube,  1  cm.  in  diameter, 
through  which  the  weight  fell.  So  marked  was  the  effect 
from  heights  of  40,  20,  or  10  cm.  that  the  height  was 
reduced  to  2  and  finally  to  only  1  cm.  The  latter  was  a 
feeble  blow,  producing  uo  visible  effect  on  the  cord,  yet  it 
completely  abolished  motor  conduction  for  several  days, 
both  in  the  cat  and  the  monkey.  It  is  important  further 
to  note  that  a  dissociation  in  conductivity  was  obtained, 
sensory  conduction  being  still  demonstrable  though  motor 
inhibition  was  complete.  The  anatomical  changes  found 
in  such  animals  were  described  by  Newton  as  "  trivial  "  ; 
"  they  consisted  of  small  hgemorrhages  in  the  grey  matter, 
usually  in  the  basal  region  of  the  posterior  cornua  or  in 
the  posterior  grey  commissure,  scattered  swellings  of  axis 
cylinders,  and  disintegration  of  myelin  sheaths." 

These  experiments  suggest  that  there  is  an  organic  basis 
for  the  transient  disturbances  of  function  seen  in  so-called 
"  railway  spine  "  and  allied  conditions  of  traumatic  neuras- 
thenia, and  they  bear  out  what  has  already  been  remarked, 
that  ''  functional "  symptoms  may  be  the  expression  of 
minimal  organic  changes.  They  also  prove  the  occurrence 
of  a  relatively  surprising  amount  of  tissue  change  from  a 
feeble   impact   on   the   exposed   cord,  and  show   that  the 
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blow  capable  of  producing  merely  a  molecular  concussion 
must  indeed  be  slight, 

VVlien,  from  these  necessary  preliminary  considerations, 
wc  pass  to  the  question  of  concussion  injuries  of  the 
visual  apparatus  in  wai-fare,  of  central  origin,  we  are 
compelled  to  the  conclusion  that  a  molecular  concussion;, 
or  commotio,  is  almost  certain  to  be  of  great  rarity,  for 
the  simple  reason  *hat  the  impacts  of  high-velocity  pro- 
jectiles, or  even  of  shell  fragments  or  spent  bullets,  are 
tremendous,  to  a  degree  far  beyond  that  of  the  glass  rod 
utilised  in  Newton's  experiments.  The  Shooting  Editor 
of  the  Field  has  written  a  letter  on  the  subject,  which  is 
quoted  by  Musson  (11)  in  his  recent  paper  on  the  finer 
histological  changes  in  the  spinal  cord  following  bullet 
wounds  of  the  cord  substance  or  shock  to  the  vertebral 
column,  and  which  contains  useful  information  on  the 
topic  under  discussion.  It  relates  to  the  "'BOS  Mark  VII 
service  bullet,  weighing  174  gr.  "  Assuming  that  such  a 
bullet  strikes  the  body  at  200  yards  with  1000  foot-lb. 
energy,  and  is  pulled  up  in  3  in.  by  the  skin,  muscles,  and 
spinal  column,  the  resistance  offered  by  the  tissues  is  on 
the  average  .  .  .  4000  lb.  This  4000  lb.,  being  the 
resistance  offered  by  the  tissues,  may  be  regarded  as  the 
static  pressure  of  the  bullet  acting  against  the  tissues." 
That  an  impact  so  tremendous  should  render  the  occur- 
rence of  a  mere  commotio  practically  an  impossibility  is 
not  in  any  way  surprising.  And  even  though  a  bullet  be 
spent,  or  a  shell  fragment  be  pulled  up  by  a  steel  helmet, 
the  force  of  the  blow  must  still  be  much  beyond  that 
which  has  often  produced  a  concussion  or  commotio  in 
civilian  cases. 

It  will  be  seen,  therefore,  at  once,  that  while  gross 
contusion  lesions  of  the  central  visual  apparatus  are 
common  enough,  one  may  have  to  seek  far  and  wide  ei"e 
one  can  find  a  case  which,  for  the  purposes  of  this  com- 
nmnication,  may  be  admitted  into  the  category  of  visual  con- 
cussion, where  one  may  suppose  the  organic  disturbances 
are  of  the  trivial  nature  that  has  already  been  described. 


CONCUSSION     IN.TLTRIES    OF    THE     VISCAL    APPAIJATUS.  97 

At  Fulham  Military  Hospital  and  Napsbuiy  War 
Hospital  a  large  number  of  head  injuries  of  all  sorts  have 
been  referred  to  me ;  at  the  National  Hospital  and  at 
Lord  Knutsford's  Special  Hospital  for  Officers,  in  addition 
to  my  own  cases,  I  have  had  the  opportunity,  throug-h  the 
kindness  of  my  colleagues,  of  going  over  a  very  consider- 
able number  of  head  cases  with  visual  symptoms,  and  it 
may  be  said  at  once  that  only  one  case,  described  below, 
approaches  the  conception  of  an  uncomplicated  visual 
concussion,  and  even  it  is  by  no  means  free  from  objec- 
tions. Two  other  cases  to  be  quoted  are  instances  of 
visual  symptoms  following  blows  on  the  head,  but  the 
mechanism  of  production  of  these  symptoms  is  not  that  of 
concussion,  and  they  are  cited  by  way  of  contrast.  After 
two  and  a  half  years  one  is  still  looking  for  a  case  where 
a  direct  blow  on  the  head  from  any  form  of  projectile, 
without  gross  wounding,  has  resulted  in  an  uncomplicated 
visual  concussion  or  commotio  analogous  to  the  cases  of 
spinal  cord  or  peripheral  nerve  concussion  or  commotio 
that  have  been,  relatively  speaking,  common. 

Let  it  1)6  observed  that  all  cases  of  visual  distui'bances 
from  shell  explosions  in  the  viciniti/  of  the  individual 
concerned  are  purposely  excluded.  They  belong  to  another 
group.  Such  are  common  and  well  knoAvn  (see,  for 
instance,  Myers's  (12)  cases).  I  am  not  concerned  to 
deny  that  violent  dispersion  of  the  air  is  a  physical  factor 
which  may  produce  physical,  i.  e.  organic,  injury  ;  on 
the  contrary,  two  genuine  cases  of  organic  lesion  of 
the  spinal  cord  from  shell  explosions,  without  any  out- 
ward mark,  have  come  under  my  notice,  and  others  (e.  g. 
Ravaut  (13))  have  described  similar  examples.  As  long 
ago  as  the  battle  of  Trafalgar,  as  Malian  tells.  Nelson's 
clerk  was  "  killed  by  the  wind  of  a  Ijall,  though  his 
person  was  untouched."  Still  more  may  such  dispersion 
occasion  transient  disturbances  of  the  kind  we  call  "  func- 
tional," though  they  may  have  some  subtle  organic  basis 
underlying  them.  But,  obviously,  other  factors,  of  a 
different  class  from  those  leading   to  commotio,  come  into 
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play  in  such  cases — "  shell-shock  "  is  a  complex  resulting 
from  several  agencies.  Further,  it  is  difficult  to  imagine 
how  visual  impairment  from  "shell-shock"  could  be  of 
central  origin,  unless,  of  course,  the  patient,  knocked  over 
by  a  sliell  explosion,  were  to  strike  his  head  in  falling. 
The  jieripheral  visual  apparatus  is  exposed,  whereas  the 
central  apparatus  is  protected  by  the  cranial  box  ;  it  is 
the  peripheral  mechanism  that  must  take  the  brunt  of 
such  "  windage "  effects.  A  consideration  of  the  fre- 
quently accompanying  phenomena  of  photophobia, 
blepharospasm,  of  "eyes  burning,''  and  so  on,  bears 
this  out.  To  attempt  to  demonstrate  the  possibility  of 
central  defects  by  the  action  of  diaschisis  from  peripheral 
concussion  would  be  impracticable.  Unless  an  exact 
historv  of  a  fall  on  the  head  from  a  shell  explosion  were 
forthcoming,  the  occurrence  of  central  concussion  from 
"shell-shock"  can  scarcely  be  established.  Personally, 
no  such  case  has  come  under  my  observation  out  of  a  very 
large  number  of  cases  of  "shell-shock." 

Secondly,  all  cases  of  head  wounds  with  resulting  more 
or  less  permanent  organic  visual  defects  are  excluded. 
Many  cases  of  ordinary  head  injuries  in  the  occipital 
region,  with  resulting  scotomata  and  hemianopias  of 
various  kinds,  have  come  under  my  notice.  Only  a 
relatively  gross  organic  defect  in  the  form  of  loss  of 
cortical  sul>stance,  cortical  or  subcortical  haemorrhage, 
etc.,  will  explain  the  condition,  clinically,  so  that  they  do 
not  belong  to  the  concussion  group.  It  is  a  matter  of 
common  observation  that  in  the  majority  of  such  cases  a 
period  of  practically  complete  blindness  is  the  initial 
phase,  much  of  which  subsequently  clears  up.  In  Marie 
and  Chatelin's  recent  paper  (14),  for  instance,  it  is  noted 
in  passing  that  most  of  their  patients  with  varieties  of 
hcmianopic  defect  were  blind  for  so  many  hours  or  days 
at  the  outset.  Where,  however,  we  have  actual  gross 
injury  to  the  skull  and  intracranial  contents,  it  is  impos- 
sible to  determine  whether  cortical  laceration,  or  oedema, 
or  subdural  or  subarachnoid  effusion,  or  capillary  oozing. 
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or  otlier  obvious  organic  change,  or  merely  a  concussion  or 
commotio,  is  the  underlying  factor  for  such  symptoms  as 
clear  up  completely.  For  this  reason,  if  for  no  other, 
one  cannot  take  severe  head  injuries  into  the  class  which 
forms  the  subject  of  this  communication. 

We  are  left,  then,  with  cases  where  a  blow  on  the  head 
produces  visual  symptoms  that  clear  up,  but  does  not 
result  in  a  permanent  hemianopia  in  any  of  its  varieties  or 
other  type  of  organic  symptom.  Though  the  case  about 
to  be  quoted  admittedly  does  not  come  up  to  the  proposed 
criterion,  it  is  the  one  least  open  to  objection. 

Case  1. — Pte.  A.  B — ,  a3t.  19  years,  7th  Shropshire  Light 
Infantry,  with  a  negative  previous  and  family  history, 
was  wounded  at  4  p.m.  on  December  14th,  1916.  At  the 
time  he  was  stooping  down,  cutting  wood,  in  a  little  dug- 
out. He  was  hit  on  the  back  of  the  head,  in  the  mid- 
line, just  below  the  margin  of  his  steel  helmet,  by  a  frag- 
ment of  shell,  and  lost  consciousness  for,  at  the  most, 
three  minutes.  He  came  to,  to  find  a  mate  moving  his 
right  arm,  which  had  also  been  hit  and  which  was  very 
painful ;  it  was,  perhaps,  this  pain  which  reached  his 
sensorium  and  brought  him  round.  At  the  same  time  he 
had  racking  pains  all  over  the  head,  was  very  sick,  and 
found  he  was  completely  blind  in  both  eyes.  He  kept 
asking  whether  his  eyes  had  been  hit,  as  he  could  see 
nothing  at  all,  only  blackness  everywhere.  He  remained 
thus  blind  for  between  forty  and  forty-eight  hours.  On 
the  third  day  he  found  that  he  was  beginning  to  see 
dimly  with  both  eyes,  and  trying  each  separately  he  found 
he  could  see  a  little  with  each.  He  saw  a  hand  holding 
a  medicine  glass,  but  nothing  beyond  that  ;  such  objects 
appeared  very  near  him,  but  not  altered  in  size  ;  there 
was,  in  other  words,  no  dysmetropsia  with  this  defect  in 
the  appreciation  of  distance.  The  same  afternoon  he  was 
operated  on  and  a  small  piece  of  loose  fractured  bone 
removed  from  the  head  wound ;  again,  two  days  later,  a 
second  small  splinter  was  taken  out.  I^owards  the  end  of 
the  first  week,  when  his  sight  was  improving,  he  frequently 
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noticed  ii  succession  of  faint,  dark,  sliadowy  forms  and 
figures  moving  to  and  fro  in  front  of  his  eyes,  apparently. 
He  never  could  make  out  quite  wliat  they  were,  except 
that  they  were  always  sliadowy  and  dark,  with  no  colour 
in  them.  Sometimes  they  were  still.  He  used  to  shut 
his  eyes  to  get  rid  of  them,  but  this  ])rocedure  did  not 
banish  them,  or,  rather,  sometimes  it  did  and  sometimes  it 
did  not.  These  subjective  visual  phenomena  disappeared 
after  about  a  fortnight.  Of  thorn  the  patient  I'emarked 
that  they  always  appeared  smaller  than  reality,  whereas 
objects  seen  in  front  of  him   were  of   normal  size.      Only 

Fig.  8. 


Fields  for  White  in  Case  1  (April,  1917). 

the  hallucinations  were  microscopic.  It  should  be  stated 
that  at  no  time  were  the  patient^s  eyes  bandaged,  nor  was 
there  at  any  time  either  photophobia  or  blepharospasm. 

Very  slow  improvement  took  place,  and  when  the 
patient  came  under  my  observation  two  months  later,  his 
condition  was  as  follows:  The  pupillar}'-  reactions  were 
normal.  The  optic  discs  were  normal,  with  no  indication 
of  previous  neuritis.  There  was  no  trace  of  any  form  of 
hemianopia,  or  of  scotoma,  central  or  otherwise.  Vision 
was  :  R.,  ^Q  ;  L.,  ^^  ;  Jaeger,  14  R.  and  L.  There  was 
no  headache,  giddiness,  or  sickness.  Careful  routine 
examination  of  the  nervous  system  revealed  no  abnormality 
except  in  regard  to  the  visual  fields.  Here  there  was  a 
concentric  diminution  of  both  fields,  not  quite  symmetrical, 
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both  for  white  and  colours,  and  also  a  marked  condition 
of  visual  fatigue,  so  that  excellent  examples  of  a  helicoid 
curve  were  obtained  in  both  eyes.  This  helicoid  was 
present  both  for  white  and  colours,  and  was  rather  flattened 


Fig.  9. 


Spiral  Fields  for  White  in  Case  1  (May  4th). 

in  a  vertical  direction.      Bjerrum's  screen  was  always  used 
in  testing. 

The   patient   was   re-examined   at   intervals  during  the 

Fig.  10. 


Spiral  Fields  for  Red  in  Case  1  (May  4th). 

next  two  months,  the  improvement  continuing  slowly.  On 
]\Iay  4th  his  vision  was  :  R.,  2^0  J  ^f  i"5  >  Jaeger,  R.,  6  ; 
L.,  4.  The  fields  Avere  distinctly  better  than  before  in  the 
sense  of  being  less  constricted  ;  the  helicoids  were  again 
obtained.       (Figs.  8,  9,  and  10.) 


102        C(JNCUSSI0N     I  N.I  U  HI  KM    OK    THE    VISUAL    AI'l'AIiATUS. 

The  patient  is  still  under  observation. 

As  the  X-ray  photograph  shows,  and  the  fact  of  opera- 
tion indicates,  we  are  dealing  in  this  case  with  a  lesion  of 
undoubted  severity,  the  outer  table  being  splintered  and 
the  inner  being  cracked,  and  perhaps  slightly  splintered 
too.  It  is  not  to  be  denied  that  with  such  a  lesion  sub- 
nicningeal  effusion,  or  intracortical  capillary  haemorrhage, 
or  tearing  of  lymph  channels,  or  myelin  fragmentation 
are  clearly  possibilities  to  be  envisaged.  But,  on  the 
other  hand,  it  must  be  borne  in  mind  that  the  patient  was 
unconscious  for,  at  the  most,  three  minutes,  that  there  has 
been  no  evidence  of  intracranial  pressure,  that  the  absence 
of  any  form  of  scotoma  or  hemianopia  is  proof  of  the 
general  integrity  of  the  visual  cortex,  and  that  the  visuo- 
psychic  areas  are  similarly  intact. 

If,  therefore,  in  the  ordinary  sense,  there  is  structural 
integrity  of  the  visual  cortex,  we  are  justified  in  associating 
the  visual  phenomena  with  the  fact  of  a  violent  concussion 
over  the  occipital  poles. 

It  is  not  forgotten  that  when  bullets  are  directed  against 
water-containing  mediums,  as  the  Shooting  Editor  of  the 
Field  states,  they  set  up  a  hydraulic  force  which  acts 
radially  through  the  mass.  The  brain,  however,  does  not 
respond  exactly  as  a  water-containing  medium,  and  the 
reaction  to  a  blow  is  not  unifornially  distributed  through- 
out its  mass ;  as  Warrington  says,  it  is  most  intense  at 
the  point  of  application,  and  in  those  parts  of  the  brain 
opposed  to  fixed  points — the  points  of  contre-coup.  Now, 
in  the  case  under  consideration  there  is  no  clinical  evidence 
to  suggest  a  condition  of  contre-coup,  hence  the  conclusion 
above  stated  appears  to  me  inevitable. 

An  objection  of  another  kind  must  next  be  considered. 
It  may  be  said  this  is  merely  a  banal  case  of  traumatic 
hysteria,  as  helicoid  and  concentric  diminution  of  the 
visual  fields  were  described  long  ago  in  that  neurosis,  and 
have  been  supposed  to  be  pathognomonic  of  it.  (By  the 
way,  it  may  be  worth  remarking  that  the  existence  of 
lu'licoid  fields  in    hysteria   is    one    of    those   typical  state- 
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ments  Avliicli  ai'e  copied  from  one  text-book  to  another  in 
uncritical  fashion,  and  which  may  be  found  to  have  little 
satisfactory  clinical  support.  None  of  the  more  modern 
works  on  hysteria  contain  any  fresh  clinical  instance  of 
the  condition,  while  some  authorities  do  not  even  refer  to 
it.  It  is,  in  short,  a  matter  which  calls  for  reinvestigation.) 
But  against  this  contention  several  arguments  may  be 
raised. 

(1)  With  the  exception  of  the  visual  symptoms  no 
impairment  of  function  of  the  nervous  system  was 
discovered.  Were  the  case,  then,  one  of  hysteria,  it 
must  fall  into  the  category  of  monosymptomatic  cases, 
which  in  ordinary  experience  are  rare,  but  do  neverthe- 
less occur.  Now,  concentric  diminution  of  the  visual 
fields  has  never  been  described  as  an  isolated  pheno- 
menon in  hysteria.  Personally,  I  have  never  seen  an 
instance  of  this  visual  defect  in  hysteria  unaccompanied 
by  cutaneous  aneesthesia.  This  is  in  agreement  with  the 
findings  of  Voss  (15)  in  his  recent  monograph,  and 
Fere  (16),  Wilbrand  and  Saenger  (17)  and  others  have 
also  stated  that  concentric  diminution  of  the  fields  is 
found  only  in  cases  with  some  form  of  ansesthesia  else- 
where. In  face  of  this  opinion  the  contention  that  the 
case  is  hysterical  is  seriously  weakened. 

(2)  The  war  has  afforded  proof,  over  and  over  again, 
of  the  fact  that  an  interval  of  hours  or  days  intervenes 
between  the  shock-producing  stimulus  and  the  develop- 
ment of  a  traumatic  psychoneurosis,  such  as  hysteria.  The 
French  say  "  there  is  no  hysteria  in  the  firing  line  "  ;  time 
must  elapse,  though  it  be  measured  but  by  hours,  for  sub- 
conscious complexes  to  be  formed — ^'  une  periode  de  medi- 
tation ^^  is  necessary,  a  subconscious  rumination.  Instance 
after  instance  of  the  action  of  this  mechanism  has  coine 
under  my  notice ;  it  is,  in  fact,  almost  a  commonplace. 
Now,  in  the  case  under  consideration  the  patient  was 
struck  on  the  back  of  the  head,  was  unconscious  for  three 
minutes,  and  regained  consciousness  to  find  himself  com- 
pletely blind.      In  forty-eight   hours  he  was  beginning  to 
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improve.  IJeing  ignorant  of  the  details  of  cerebral 
anatomy,  he  thought  his  eyes  had  been  hit.  In  view  of 
these  circumstances  it  is  suggested  that  to  attribute  his 
symptoms  to  post-traumatic  auto-suggestion  or  other  sub- 
conscious activity  is  unjustifiable  and  erroneous. 

Tliat  traumatic  neurasthenic  symptoms  may  immediately 
succeed  a  shell  explosion  or  a  direct  injury,  such  as  being 
buried,  is  recognised  by  all  who  have  been  working  on  the 
neurological  side  of  the  injuries  of  warfare,  but  a  distinc- 
tion must  be  drawn  between  neurasthenic  manifestations  and 
hysterical  manifestations.  Restriction  of  the  visual  fields 
and  helicoid  curves,  without  being  in  the  strict  sense  patho- 
gnomonic, are  characteristic  of  the  latter  condition. 

Instead,  therefox^e,  of  regarding  the  case  as  one  of 
traumatic  hysteria  of  the  monosymptomatic  variety,  I 
hold  that  we  are  dealing  with  a  true  cerebral  concussion, 
or  commotio,  affecting  the  visual  system,  and  some  at  least 
of  its  value  consists  in  the  light  which  it  throws  on  the 
mechanism  of  production  of  so-called  "  functional "  phe- 
nomena. That  is  to  say,  so  far  from  hysteria  mimicking 
organic  disease  in  this  case— a  process  which  Charcot  and 
his  pupils  maintained  was  of  common  occurrence — we  have 
here  an  instance  of  organic  disease — for  concussion  is  an 
organic  state — mimicking  hysteria,  where  the  symptoms 
produced  by  a  violent  blow,  without  presumably  any 
structural  change,  simulate,  though  they  are  not  identical 
with,  those  produced  by  subconscious  activitv. 

A  generation  ago  Hughlings  Jackson  asked  what  are 
the  symptoms  of  ''  functional  "  disease  of  the  cerebellum, 
and  the  (juestion  renuiins  unanswered.  Of  the  "  func- 
tional "  diseases  of  other  intracranial  mechanisms  we  are 
et]ually  ignorant.  It  may  be  that  to  put  the  matter  in 
this  light  will  evoke  the  response  that  all  syn)ptoms  are 
"  disturbances  of  function,"  and  that  to  try  to  distinguish 
between  "  functional  disturbances  "  and  "  disturbances  of 
function  "  is  a  mere  quibble.  So  much  the  bettei-.  I 
believe  this  case  may  be  taken  to  suggest  that  in  certain 
eases   the   outward    uiaiiifestations   of   a    minimal    ors'anic 
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disturbance  are  of  tlie  type  hitherto  supposed  to  be 
cliaracteristic  of  "  functional "  disease.  It  becomes 
matter  foi:  discussion  whether  the  "  shock "  of  a  con- 
cussion may  not  affect  a  change  in  cortical  bio-chemical 
activity,  the  expression  of  which  is  comparable  to  the 
"  functional  "  disturbance  called  hysteria. 

By  way  of  contrast,  a  case  may  be  selected  where, 
notwithstanding  head  injuiy  and  cerebral  concussion 
amounting  pei'haps  to  contusion,  the  visual  symptoms  are, 
in  my  opinion,  derived  from  another  source. 

Case  2. — Sapper  C.  D — ,  a3t.  44  years,  was  wounded  at 
Neuve  Chapelle  in  March,  1915.  When  walking  down  a 
path  from  the  village  to  the  trenches  he  was  struck  by 
fragments  from  a  shell  which  exploded  in  his  immediate 
vicinity,  and  fell  unconscious.  He  does  not  remember 
anything  till  his  arrival  in  hospital,  two  days  later,  and  it 
is  not  known  whether  he  remained  unconscious  all  that 
time.  He  was  wounded  in  the  forehead  above  the  right 
eye,  the  frontal  bone  being  splintered,  and  above  the  right 
ear,  where  apparently  the  bone  remained  intact  ;  there 
was  a  cut  on  the  left  upper  eyelid  and  dirt  in  the  left 
eye.  When  he  came  to  he  found  the  left  eye  bandaged, 
while  the  right  was  free.  The  bandage  remained  on  for 
some  ten  days,  and  when  it  was  permanently  taken  off  he 
discovered  that  he  could  not  see  with  the  left  eye,  while 
the  right  was  normal.  With  the  left  eye  everything  was 
"  a  blur  of  golden  light,''  "  like  a  sun  with  its  i-ays 
pointing  out  in  all  directions,"  so  that  he  could  distinguish 
nothing.  The  visual  condition  remained  unchanged  till 
six  months  ago,  when  he  noticed  he  could  see  out  of  a 
small  area  in  the  upper  and  outer  field  on  the  left  side. 
This  has  not  apparently  enlai'ged  during  these  six  months. 

On  examination,  in  March,  1917,  the  actual  condition  of 
the  left  eye  was  seen  to  be  normal  in  all  respects.  The 
pupil  reactions  were  normal  on  the  two  sides.  The  optic 
discs  were  normal  and  identical  in  colour.  The  double 
prism  and  ''  friend "  tests  unfortunately  both  proved 
unsatisfactory,  mainly  because  they  had  been  tried  before 
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and  because  the  patient's  answers  wore  non-committal  and 
obviously  not  frank.  However,  he  was  found  on  further 
exaniination  to  be  "  deaf  "  in  the  left  ear  and  ana)sthctic 
to  pin-})rick  over  the  left  half  of  the  body  and  limbs, 
including  the  lefb  half  of  the  tongue. 

In  this  case,  conceivably,  we  are  dealing  with  a  con- 
cussion effect  on  the  left  peripheral  ocular  mechanism, 
but  in  view  of  the  other  symptoms  it  is  to  be  placed  in 
the  category  of  traumatic  hysteria.  Notwithstanding  the 
genuine  cerebral  concussion  produced  by  the  head  injuries, 
the  mechanism  of  development  of  the  blindness  is  of  a 
different  kind  altogether  from  that  of  the  first  case. 

Another  case  may  be  selected. 

Cask  3. — Pte.  E.  F — ,  ast.  45  years,  1st  Suffolks,  was 
sniping  from  the  trenches  at  Zonnebeke  one  evening  in 
September,  1915,  when  he  was  hit  on  the  left  side  of  the 
head  and  face  by  fragments  of  what  he  maintains  was  an 
explosive  bullet,  which  struck  some  object  only  a  few 
inches  away  from  where  he  Avas  standing.  He  fell  un- 
conscious, and  remained  in  that  state  for  about  one  hour. 
On  coming  round  he  discovered  he  was  blind  in  both  eyes, 
and  remembers  that  he  noted  this  at  a  time  when  the 
bandages  which  covered  both  eyes  were  temporarily 
removed.  On  about  the  tenth  day  after  the  wound  the 
bandage  was  permanently  taken  off  the  right  eye,  and  he 
found  vision  with  that  eye  was  normal  again.  The  left 
eye  remained  covered  with  a  shade  for  some  more  weeks, 
and  when  it  too  was  removed  he  declared  he  was  quite 
blind  in  the  left  eye  still,  and  he  has  remained  so  ever 
since. 

On  examination  in  March,  1917,  the  left  eye  was  seen 
to  be  normal  in  all  respects,  with  normal  pupil  reactions. 
'J'he  optic  disc  was  normal  and  identical  in  appearance 
with  the  right.  No  defect  of  any  kind  was  discovered 
111  the  nervous  system,  either  organic  or  "functional." 
With  the  double  prism  and  the  "friend"  tests  the 
l>atieut  was  completely  caught  out,  and  the  nature  of  his 
vi.sual  condition  at  once  demonstrated. 
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Here,  again,  in  spite  of  the  general  cerebral  con- 
cussion, unconsciousness,  and  immediate  blindness,  the 
persisting  visual  defect  is  clearly  seen  to  be  of  the  nature 
of  so-called  "  subconscious  malingering.^^  Whether  the 
blindness  noted  at  the  outset  Avas  a  concussion  pheno- 
menon is  questionable,  in  view  of  the  facts  that  the 
patient  was  not  struck  on  the  back  of  the  head,  and  also 
that  he  knew  he  had  been  hit  in  the  face  and  i-ound  the 
left  eye,  Avas  told  there  was  dirt  and  sand  in  both  eyes,  and 
remained  with  both  bandaged  for  some  ten  days.  To 
exclude  the  possibility  of  a  peripheral  concussion  would 
be  more  difficult,  and  it  is  conceivable  we  have  here  a 
hysterical  symptom  erected  on  an  existing  slight  organic 
basis.  The  case  is  quoted  to  illustrate  this  difficulty  in 
determining  whether  a  persisting  symptom  is  an  original 
symptom,  as  well  as  the  further  difficulty  of  assigning 
relative  importance  to  the  more  or  less  synchronous 
actions  of  more  than  one  tetiological  factor. 

Some  considerations  arising  out  of  the  subject  deserve 
a  little  attention. 

It  may  be  taken  as  axiomatic  that  every  case  of  head 
injury  from  gun-shot  wounds  of  any  kind  in  warfare 
must  be  associated  with  cerebral  concussion,  whether  it 
be  a  cerebral  contusion  or  something  considerably  less 
jn  degree.  The  immediate  effects  of  concussion  are  gene- 
ralised, in  the  shape  of,  inter  alia,  unconsciousness.  The 
sequela3  niay  be  localised,  or  generalised,  or  both.  Among 
the  latter  are  headache,  asthenia  of  cerebral  type,  not  infre- 
quently "  cerebral  irritation,"  as  revealed  by  profound 
restlessness,  inattention,  and  irritability.  More  interesting 
for  our  purpose  are  localised  sequelae.  Some  special  func- 
tion of  the  brain  may  be  permanently  lost  or  impaired, 
e.  ij.  a  localised  i-etrograde  amnesia  has  not  seldom  been 
observed.  Moutier  (18)  has  recently  published  a  record 
of  his  investigations  of  labyrinthine  impairment  of  function 
after  cerebral  concussion  from  head  injuries  in  warfare. 
In  a  series  of   -16  cases   of   gun-shot  wounds   of  the  head 
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no  I'L-wer  Mian  40,  i.  e.  87  per  cent.,  showed  evidence  of 
labyrintliine  concussion  or  defect  of  function  on  objective 
examination,  indej)endent]y  of  the  site  of  the  injury. 
That  so  high  a  proportion  is  reached  can  be  understood 
from,  the  situation  of  the  labyi'inth,  embedded  in  the 
bony  framework  of  the  cranial  box.  This  raises  the 
(piestion  of  the  relative  vulnerability  to  concussion  of 
the  special  sense  systems  of  the  cerebrum.  I  have  no 
data  for  taste  and  smell,  but,  as  far  as  the  others  are 
concerned,  in  my  experience  visual  impairment  after 
generalised  cerebral  concussion  is  much  rarer  than  laby- 
I'inthine  impairment,  and  certainly  rarer  than  auditory 
impairment.  It  is  intei-esting  to  note  in  this  connection 
that  Mott  (19)  finds  in  his  experience  of  "shell-shock'' 
cases  that  defects  of  vision  are  relatively  uncommon  as 
compared  with  deafness  and  hyperacusis.  Probably  the 
anatomical  situation  of  the  central  visual  apparatus  acts 
as  a  protection,  while  for  the  same  reason  as  the  labyrinth 
the  peripheral  auditory  mechanism  is  prone  to  be  concussed 
wherever  the  actual  head  injury  be. 

The  question  of  the  interpretation  of  the  visual  pheno- 
mena in  the  first  case  quoted  is  of  considerable  importance, 
'i^ie  view  here  put  forward  is  that  certain  symptoms  usually 
held  to  be  "  functional  "  in  type  may  be  the  expression  of  a 
direct  visual  concussion,  undoubtedly  an  organic  condition. 
These  symptoms  are  concentric  restriction  of  the  visual 
fields  and  the  occurrence  of  helicoid  or  spiral  fields  with 
certain  tests. 

(1)  In  regard  to  the  first  of  these,  it  must  be  borne 
in  mind  tliat  such  concentric  diminution,  supposed  to 
be  characteristic  of  hysteria,  does  certainly  occur  from 
head  injuries.  In  the  series  recorded  by  Marie  and 
Chatelin  (14)  there  are  two  cases  where  the  visual  fields 
are  almost  identical  with  those  obtained  at  the  first 
examination  in  my  case.  In  these  two,  however,  "  il 
s'agissait  de  traumatisme  grave  de  la  region  occipitale 
atteignant  les  deux  spheres  visuelles."  In  many  other 
eases,   as   has  been    already  remarked,   an   occipital  head 
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injury  is  ushered  in  by  general  blindness,  for  some  days  or 
hours  :  ''  le  syndrome  de  la  cecite  corticale  relevait  chez 
ces  blesses  de  commotion  ou  de  compression  de  tout  le 
territoire  visuel  cortical,  non  de  destruction  etendue 
comme  dans  les  deux  cas."  Marie  and  Chatelin  there- 
fore regard  the  general  blindness  as  due  to  compression 
or  commotio,  whereas,  by  implication,  the  constricted 
fields  of  their  two  cases  have  a  different  origin.  In  each 
case  the  patient  was  blind  for  many  months,  and  macular 
vision  was  the  first  to  return.  Whatever  be  the  explana- 
tion— and  the  authors  do  not  venture  on  one — the 
important  point  is  that  such  fields  are  clinically  indistin- 
guishable, as  far  as  constriction  is  concerned,  from  those 
of  hysteria.  There  is  no  mention  of  subconscious  vision 
over  the  rest  of  the  field,  and  it  may  confidently  be 
assumed  that  the  two  patients  showed  none  of  the  usual 
phenomena  of  hysteria. 

Again,  in  the  series  published  by  Lister  and  Holmes  (20) 
there  is  one  (their  Case  20)  where  the  patient  was  shot 
through  the  head  from  side  to  side,  above  and  behind  the ' 
pinnte.  "  Six  weeks  after  the  infliction  of  the  wound  he 
could  only  read  large  letters,  and  his  visual  fields  were 
limited  to  a  zone  of  about  10°  around  the  fixation  point. 
He  was  able  to  recognise  colours  by  macular  vision."  There 
is  no  mention  or  suggestion  of  hysterical  symptoms,  and, 
of  course,  the  organic  nature  of  the  lesion  is  undoubted, 
it  being  fairly  certain  that  the  optic  radiations  were 
injured.  The  authors  state  that  in  their  opinion  ^^  the 
interpretation  of  his  visual  disturbance  is  doubtful."  Here, 
once  more,  is  an  organic  case  with  a  visual  defect  of 
constricted  fields,  as  in  hysteria. 

My  case  is  a  fourth,  therefore,  where  a  moderately  severe 
organic  lesion  in  the  occipital  region  is  followed  first  by 
general  blindness,  and  subsequently  by  concentric  diminu- 
tion of  the  fields,  in  a  marked  degree,  and,  like  these  others, 
with  no  trace  whatever  of  any  symptom  of  the  hysterical 
psychoneurosis.  It  differs  from  Marie  and  Chatelin's  cases 
in   the   short   duration   of  the   blindness  ;   in  fact,   it  is   a 
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iiuicli  milder  case  as  far  as  general  symptoms  are  con- 
cerned. Lister  and  Holmes  say  that  "  telescopic  vision  " 
is  "  not  uncommon  in  patients  who  have  been  shot 
throuf'-h  the  head  in  the  lower  parietal  or  temporal 
re<i-ions/'  and  the  above  case  is  quoted  by  way  of  illus- 
tration. They  do  not,  however,  make  any  suggestion 
as  to  the  pathogenesis  of  the  condition  in  these  cases. 

By  way  of  contrast,  in  regard  to  this  one  point,  a  case 
recorded  by  P^isdell  Moore  (21)  may  be  quoted.  The 
patient  was  shot  through  the  back  of  the  head  from  side 
to  side,  and  was  at  once  totally  blind.  On  the  seventh 
day  he  could  distinguish  "  large  objects  "  ;  on  the  tenth 
he  could  count  fingers  (distance  not  specified)  ;  on  the 
fifteenth  "  there  was  some  limitation  of  the  right  field  of 
vision."  Within  thi-ee  weeks  his  fields  of  vision  were 
"  normal."  Unfortunately  perimetric  examination  was 
not  practicable.  The  authoi'^s  comment  is  :  "  From  the 
rajn'dity  of  recovery  it  is  evident  that  blindness  was  due 
mainly  to  concussion,  yet  it  seems  extraordinary  that  a 
bullet  could  pass  through  both  occipital  lobes  without 
causing  some  permanent  interference  with  vision."  It  is 
possible,  however,  that  a  bullet  might  pass  through  the 
occipital  lobes  without  injuring  either  the  optic  radiations 
or  the  area  striata.  Notwithstanding  the  incomplete 
record  this  is  a  case  of  direct  occipital  jarring  without 
notably  constricted  fields,  and,  without  doubt,  most  workers 
on  the  subject  have  seen  analogous  cases. 

From  what  has  been  said,  then,  it  must  be  conceded 
that  in  certain  cases  of  organic  injury  of  the  central 
visual  mechanism  by  concussion  or  otherwise  the  result  is 
constriction  of  both  fields,  occurring  by  itself,  and  without 
evidence  of  subconscious  vision  in  the  remainder. 

(2)  I  have  not  been  able  to  find  any  reference  to  heli- 
coid  fields  in  recent  war  literature,  with  the  exception  of 
a  comment  by  the  late  Mr.  Jessop  (22)  at  the  discussion  on 
Shell-Shock,  without  Visible  Signs  of  Injury,  at  the  Hoyal 
Society  olF  Medicine.  Jessop  there  stated  he  had  had 
under   his    care   numerous   cases   of    temporary   blindness 


CONCDSSION    INJURIES    OF    THE    VISUAL    APPARATUS.         ]  I  1 

following-  the  explosion  of  shells  :  "  the  blindness  lasted 
under  a  week,  and  generally  about  two  or  three  days. 
Both  eyes  were  always  affected,  the  pupils  were  active  to 
light,  and  the  ophthalmoscopic  appearances  normal.  The 
fields  of  vision  were  sometimes  contracted,  but  more  often 
normal  ;  in  only  two  cases  did  I  find  a  spiral  field."  It 
is  to  be  regretted  that  more  details  were  not  recorded, 
especially  as  it  is  not  clear  exactly  what  explanation 
Jessop  gave  of  their  occurrence.  He  said  that  "the 
windage  of  the  shell,  or,  in  some  cases,  the  achud  bloics 
from  falling  dorm  or  violence  (italics  mine),  affected  the 
cortex  cerebri."  If  this  were  so  in  the  two  cases  specified, 
then  undoubtedly  they  had  for  basis  an  organic  condition, 
presumably  a  cerebral  concussion  or  commotio  (the  dis- 
cussion dealt  solely  with  cases  without  visible  injury).  In 
the  absence  of  further  information  it  is  idle  to  speculate, 
but  the  assumption  ,is  perhaps  justifiable  that  Jessop 
inclined  to  a  view  of  their  development  which  was  not 
the  ordinai'y  theory  of  traumatic  hysteria 

The  difficulty  that  surrounds  the  subject  v/ill  be  obvious 
to  the  reader.  Under  what  circumstances  certain  side-to- 
side  injuries  of  the  back  of  the  head  produce  constricted 
fields  is  not  known  ;  why  my  Case  1  shows  the  condition  in 
typical  guise  while  other  occipital  lesions  that  have  come 
under  my  obseiwation,  by  no  means  dissimilar  in  extent  or 
site,  are  not  followed  by  such  clinical  symptoms,  is  far  from 
clear.  For  the  present,  it  appears  a  reasonable  contention 
that  in  certain  cases  without  permanent  visual  defect  of  the 
accepted  organic  type  of  hemianopia  or  scotoma  constric- 
tion of  the  fields,  and  helicoid  or  spiral  fields,  may  be  the 
expression  of  an  organic  change,  the  basis  of  which  is  a 
violent  commotio,  or  a  concussion  amounting  to  contusion, 
of  the  visual  cortex  or  some  part  or  parts  of  it  not  more 
closely  to  be  specified,  or  of  the  subcortical  visual  pro- 
jection system. 


112        cnNiniSSION     IN.II'IMKS    OK    THK    VISUAL    Al'l'ARATlJS. 
HlHLIOGRAPIIV. 

(!)    K(M'iiKi;. — Miff.    a.d.    Grenzyefj.    d.    Med.    u.    Chir., 

189G. 

(2)  Page. — Inpiries  of  the  Sjnne,  1885. 

(3)  TwoM^mi^.—Contrihution     to     tJie.     Surgery    of    the 
Sjnnal  Cord,  1881>. 

(4)  Stoli'EK. — Deutsche  Ghirurgie,  Bd.  40,  1894. 

(5)  ScHMADS. — Path.  Anat.  d.  Riickcnmarks,  1901. 
(G)   Hahtjiann. — Jahrh.f  Psychiatrie,  1900. 

(7)  Warrington. — Review  of  Neur.  and  Psych.,  1910. 

(8)  OrPENHKiM. — Lehrl).  d.  Nervenkranhheiten,  1908. 

(9)  Elliott. — Brif.   Med.  Journ.,  December  12th,  1914. 

(10)  Newton.— i/^K/.,  May  24th,  1913. 

(11)  MussoN. — Review  of  New:  and  Psych.,  1910. 

(12)  MYi:iiS.— Lancet,  February  13th,  1915. 

(13)  Ravaut. — Acad.  de.  Med.  de  Paris,  191.5. 

(14)  Marie  et  Chatelin. — Rev.  Nenrologique,  1915. 

(15)  Voss. — Klin.  Beitrag.  z.  Lehre  v.d.  Hysterie,  1909. 

(16)  Ferk. — Quoted  by  Voss. 

(17)  Wilbrand  and  Saegner. — Neurologic  d.  Auges. 

(18)  Moutier. — Rev.  Nenrologi<iue,  1916. 

(19)  Mott. — Proc.  Roy.  Soc.  Med.,  February,  1916. 

(20)  Lister  and  Holmes. — Ihid.,  June,  1916. 

(21)  Ejsdell  Moore. — Lancet,  August  21st,  1915. 

(22)  Jessop. — Proc.  Roy.  8oc.  Med.,  February,  1916. 


E.  Treacher  Collins. 


Si(hchoroidal  ha'.morrliage  from  concussion  and  its  rela- 
tion to  (a)  "commotio  retinae'^  ;  (b)  ''holes  at  the 
macula  "  ;  (c)  lyigmentation  of  the  retina  ;  (d)  irig- 
mentary  distitrbance  at  the  macula. 

(With  Plate  I,  fig.   1.) 

Snbchoroidal  hasmorrhage  is  a  condition  with  which 
ophthalmic  surgeons  are  most  familiar  when  it  occnrs 
after  intra-ocular  operations,  such  as  extraction  of  cataract 
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or  ii-idectomy  for  glaucoma.  Presumably  in  these  cases 
the  choroidal  vessels  are  sclerosed  and  brittle,  so  that 
they  easily  rupture,  when,  from  diminution  of  intra- 
ocular pressure,  the  blood  rushes  in  and  expands  them. 
The  pressure  of  the  effused  blood  in  these  cases  is  such 
as  to  force  the  choroid  inwards,  and  the  contents  of  the 
globe  forwards  towards  the  wound,  from  which  some  of 
it  often  escapes. 

Subchoroidal  hasmorrhage  is  also  of  frequent  occurrence 
in  cases  of  indirect  rupture  of  the  globe.  In  five  speci- 
mens out  of  twenty  of  ruptured  globe  preserved  in  the 
Moorfields  Hospital  Museum,  blood-clots  are  shoAvn  situated 
between  the  two  outer  coats  of  the  eye. 

That  subchoroidal  haemorrhage  may  also  occur   in    an 
intact  eyeball,  as  the  result  of  concussion,  is  demonstrated  by 
a  case  which  I  recorded  in  the  Transactions  of  this  Societ; 
last  year,  the  essential  details  of  which  are  as  follows : 

Pte.  T.  H — ,  ddt.  42  years,  was,  on  February  14th, 
1916,  struck  on  his  right  eye  by  a  piece  of  the  case  of  a 
shrapnel.  He  thought  it  was  a  lax'ge  piece  that  struck 
him,  and  that  it  fell  down  again.  He  immediately  lost 
the  sight  of  the  eye,  and  it  had  remained  blind  up  to  the 
time  I  saw  him,  nine  days  later.  There  was  a  bruised 
area  at  the  lower  and  outer  part  of  the  globe,  but  no 
perforating  wound.  The  pupil  was  eccentric,  being  dis- 
placed upwards  and  inwards ;  it  was  only  very  slightly 
active  to  light.  The  anterior  chamber  was  shallower 
than  normal,  and  contained  strands  of  blood-clot.  By 
focal  illumination  a  large  blood-clot  could  be  seen  in  the 
vitreous.  By  reflected  light  hardly  any  red  reflex  could  be 
obtained.  The  tension  was  —  1.  The  eye  was  excised  a 
fortnight  after  the  injury.  A  description  of  its  patho- 
logical appearances  are  recorded  in  Transactions  of  the 
Ophthalmologic al  Society,  vol.  xxxvi.  The  feature  of  the 
specimen,  of  which  I  now  wish  to  give  a  more  detailed 
description,  is  the  subchoroidal  heemorrhage  : 

After  the  eyeball  had  been  hardened  and  frozen  it  was 
divided  by  an  anterio-posterior   section,  passing  obliquely 
VOL.  xxxvii.  8 
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clownwards  and  outwards  through  the  seat  of  injury. 
p]ach  half  of  the  globe  then  showed  a  layer  of  blood-clot 
between  the  choroid  and  sclerotic.  Below,  it  extended 
from  about  the  centre  of  the  ciliary  muscle  to  within  two 
discs'  breadth  of  the  optic  disc.  Above,  from  the  centre 
of  the  ciliary  muscle  to  a  little  behind  the  equator.  The 
layer  was  thickest,  both  above  and  below,  a  little  in  front 
of  the  equator,  where  it  measured  1*5  mm.  in  ^\adth. 
From  that  position  it  tapered  off  gradually  in  thickness 
anteriorly  and  posteriorly.  Sections  of  the  eye  examined 
microscopically  showed  that,  where  the  layer  of  blood 
between  the  two  membranes  was  thickest,  the  choroid  had 
become  much  thinned,  and  that  this  thinness  was  due  to 
compression  of  its  blood-vessels,  their  lumens  had  become 
obliterated,  so  that  no  blood  could  be  seen  in  them. 
Where  the  layer  of  blood-clot  thinned  off,  there  the 
vessels  of  the  choroid,  filled  with  blood,  began  to  appear 
(Plate  I,  fig.  1). 

This  specimen  shows  that  blood  effused  from  ruptured 
choroidal  vessels  beneath  the  choroid,  in  an  intact  eye- 
ball, tends  to  accumulate  as  a  flattened  layer,  rather 
than  in  the  form  of  a  localised  prominence  ;  and  that 
It  compresses  the  choroid.  The  form  which  it  takes 
is  evidently  due  to  its  meeting  with  resistance  from  the 
sclerotic  externally,  and  the  tense  elastic  lamina  and  the 
intra-ocular  contents  internall3^ 

Subchoroidal  haemorrhage  must  be  differentiated  from 
intra-choroidal  haemorrhage.  The  former  is  probably  due 
to  rupture  of  the  larger  vessels  in  the  outer  layer,  and  the 
latter  to  an  effusion  from  the  capillary  or  inner  layer.  The 
ophthalmoscopic  appearances  of  intra-choroidal  ha3mor- 
rhage  are  well  known,  and  have  been  pictured  in 
Leibreich's  J^/a.s.  It  is  the  ophthalmoscopic  appearances 
which  may  be  produced  by  subchoroidal  haemorrhage  that 
1  now  propose  to  discuss. 

An  effusion  of  blood  situated  external  to  the  choroid 
would  not  be  visible  as  such  ophthalmoscopically,  being 
hidden    from    view   by    the   reflex    from    the   choroid   and 


PLATE    I. 

Kh:.  I  illusi rates  Mr.  E.  Treacher  Collins's  Contribution  to  the 
Discussion  on  Concussion  Injuries  of  the  Visual  Apparatus 
(p.  112). 

It  shows  a  section  of  the  choroid  and  sclerotic,  with  a  siihchoroidal 
hannorrhajre  the  result  of  a  concussion  injiuy.  Where  the  layer  of 
extravasated  l)lood  is  thickest  the  choroid  is  seen  to  be  compressed, 
and  its  bloodvessels  devoid  of  blood,  elsewhere  they  are  well  filled. 

Fig.  2  illustrates  Mr.   M.    S.    Mayou's   paper  on   (?)    Colloid 
Nodules  in  the  Choroid  in  a  Girl  (p.  227). 
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pigment  epithelium.  My  specimen  shows  that  an  effusion 
sufficient  to  compress  and  empty  the  vessels  of  the  choroid 
may  occur,  without  giving  rise  to  much  elevation  in  the 
level  of  the  fundus.  A  raising  up  of  the  choroid  to  the 
extent  of  1"5  mm.,  as  in  my  specimen,  would  not  be  likely 
to  be  detected  ophthalmoscopically. 

The  ischaemia  i-esulting  from  the  compression  of  the 
choroid  is  the  change  which  would  be  most  likely  to  cause 
alterations  in  the  appearance  of  the  fundus.  It,  there- 
fore, is  necessary  to  consider  what  is  the  result  of  an 
acute  ischfemia  of  the  choroid.  The  well-known  experi- 
ments of  Wagenmann  (1)  on  rabbits  afford  evidence  on 
this  point.  In  order  to  study  the  influence  of  the  choroid 
upon  the  retinal  nutrition  he  divided  a  single  ciliary 
arteiy.  Ophthalmoscopically,  at  first  there  was  no  change, 
but  in  the  course  of  half  an  hour  a  grey  white  opacity 
shoAved  itself  in  the  periphery  of  the  fundus,  which  rapidly 
spread  through  all  that  portion  of  the  retina  lying  over 
the  region  of  the  choroid  supplied  by  the  divided  artery. 
The  opacity  lay  in  the  retina,  not  in  the  vitreous.  It 
became  whiter  in  course  of  time,  attained  its  maximum  in 
about  six  hours,  and  remained  unaltered  for  a  day  or  two. 
As  it  cleared  off  it  assumed  a  reticular  appearance,  and 
small  pigment  spots  became  visible.  These  pigment  spots 
increased  in  number  and  size,  and  the  fundus  assumed 
a  yellowish  hiie,  over  which  the  retina  could  be  seen  as  a 
delicate  veil.  The  pigmentation  increased  up  to  the  third 
or  fourth  week,  when  the  appearances  simulated  those 
after  choroido-retinitis. 

Microscopically,  the  changes  in  the  retina  were  seen  to 
be  most  marked  in  the  bacillary  and  the  outer  nuclear 
layers.  Thay  consisted  in  an  effusion  of  an  albuminous 
fluid,  with  molecular  haziness  and  swelling-  of  the  tissue 
elements.  The  rods  and  cones  were  separated  from  each 
other,  raised  up  from  the  limitans,  and  pushed  about  in 
all  directions.  Similar  changes  took  place  in  the  Tinclear 
layers;  an  amorphous  albuminous  effusion-  lay  betAveen 
the  bacillary  layer  and  the  pigment  epithelium,  filling' up 
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the  groove  between  the  folds  of  the  retina.  Degenera- 
tion of  the  pigment  epithelium  occurred  early,  and 
changes  like  those  in  the  outer  layer  (but  less  marked) 
were  seen  from  the  very  first  in  all  the  inner  retinal  layers. 

From  these  experiments  we  have  the  sequence  of  events 
which  follow  the  permanent  cutting  olf  of  the  choroidal 
blood  supply ;  they  may  be  summarised  as  follows — a 
white  haze  of  the  retina,  followed  by  pigmentation  and 
choroidal  atrophy. 

The  obstruction  to  the  choroidal  circulation,  which  is 
produced  by  subchoroidal  haemorrhage,  is  not  necessarily 
permanent.  The  effusion  of  blood  which  causes  it  must 
cease  as  soon  as  it  is  produced.  When  the  vessels 
become  occluded  no  more  blood  escapes.  The  blood  will 
then  gradually  become  absorbed,  and  as  it  disappears  the 
pressure  on  the  choroidal  vessels  will  be  relieved.  The 
upraising  of  the  choroid  compresses  the  intra-ocular 
contents,  and  escape  of  fluid  from  the  vitreous  would 
probably  to  some  extent  relieve  the  pressure  on  the  inner 
surface  of  the  choroid. 

In  considering,  therefore,  changes  in  the  fundus  likely 
to  be  produced  by  subchoroidal  haemorrhage,  we  have  to 
differentiate  the  effects  produced  by  temporary  and  per- 
manent obstruction  of  the  choroidal  circulation. 

As  we  have  seen,  the  first  change  in  the  rabbit's  eye  is 
disturbance  in  the  nutrition  of  the  outer  layers  of  the  retina, 
resulting  in  oedema  and  opacity  of  that  membrane.  If  the 
circulation  soon  became  restored  this  oedematous  opacity 
might  clear  up  without  any  further  changes  ensuing. 

Clinically  Ave  not  uncommonly  meet  with  cases  of 
localised  opacity  of  the  retina  following  concussion 
injuries,  which,  after  lasting  a  few  days,  completely  clear 
up.  The  condition  was  named  by  Berlin  (2)  "  Commotio 
retinae."  His  description  of  the  clinical  appearances  of 
an  eye  so  affected  is  as  follows  :  First  symptom,  consider- 
able diminution  in  the  acuity  of  vision  in  the  centre  of 
the  field  and  marked  resistance  of  the  sphincter  pupillfe 
to  the  influence  of  atropine.      Within  a  short  time  a  dis- 
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tinct  haziness  of  the  fundus  over  a  considerable  area 
becomes  developed  ;  sometimes  small  haemorrhages  result. 
The  changes  are  most  marked  around  the  yellow  spot ;  in 
one  case  there  were  two  separate  patches.  The  ophthalmo- 
scopic appearances  i-eached  their  highest  development  in 
twenty-four  to  thirty- six  hours  and  disappeared  in  two  to 
three  days,  in  proportion  to  the  violence  of  the  injury 
inflicted.  The  sight  improves  greatly  at  first  and  then 
remains  stationary,  some  defect  remaining  after  the  retinal 
haze  has  vanished.  The  deficient  reaction  of  the  pupil  to 
atropine  lasts  about  as  long  as  the  defect  of  sight. 

Haab  (3),  in  167  cases  of  concussion  of  the  eyeball, 
found  82'6  per  cent,  which  showed  no  alteration  on  the 
fundus.  In  4"7  per  cent,  of  the  cases  there  was  Berlin^s 
oedema  of  the  retina  in  the  macula  region  only,  and  in 
I2'b  per  cent,  it  existed  both  in  the  macula  and  elsewhere. 
In  16  of  the  latter  cases  the  changes  disappeared  without 
leaving  any  traces  behind.  In  5  cases  there  was  persistent 
pigmentary  disturbance  at  the  macula,  in  1  atrophy  of 
the  optic  nerve,  and  in  another  some  choroidal  distui'bance. 

To  determine  the  cause  of  the  changes  he  had  observed, 
Berlin  expei'imented  on  rabbits,  producing  concussion  by 
striking  their  eyes  with  an  elastic  stick.  The  change 
produced,  to  which  he  attached  the  most  importance,  was 
an  extravasation  of  blood,  which  he  always  found,  between 
the  choroid  and  sclerotic  in  the  situations  of  the  retinal 
opacity.  It  always  foi-raed  between  the  vascular  and 
fibrous  membrane  a  layer  equal  in  extent  to  the  opacity. 
Berlin  concludes  from  this  constant  coincidence  of  haemor- 
rhage under  the  choroid  with  opacity  of  the  retina,  that 
the  latter  is  the  result  of  a  serous  infiltration  of  the  retina 
of  which  the  effused  blood  beneath  the  choroid  is  the 
cause.  He  also  found  an  effusion  of  blood  of  less  extent 
between  the  sclerotic  and  ciliary  muscle  and  anterior  part 
of  the  choroid. 

These  findings  of  Berlin^s  are  so  completely  in  accordance 
with  what  my  own  pathological  observation  would  lead 
me    to    expect,    that,    notwithstanding    Denig    and    Bach 
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having  failed  to  find  subchoroidal  hgemorrhage  as  the 
result  of  their  experiments,  I  think  Berlin's  conclusions 
for  his  own  cases  must  be  regarded  as  correct. 

In  the  choroid  the  capillary  plexus  is  finest  in  the 
macular  region,  and  arrest  in  the  circulation  would,  there- 
fore, be  more  easily  brought  about  in  that  situation  than 
elsewhere,  as  a  result  of  pressure  from  subchoroidal 
haemorrhage.  The  retina  at  the  macula  is  practically 
entirely  dependent  for  its  nutrition  on  the  choroidal  circu- 
lation. An  interference  with  the  circulation  in  that  region 
would  be  more  likely  to  affect  the  retina  than  where  it 
has  another  source  of  supply. 

As  already  pointed  out,  Berlin's  oedema  of  the  retina  is 
more  frequently  found  at  the  macula  than  elsewhere. 
Another  change  occasionally  found  at  the  macula  following 
concussion  injury  is,  what  has  been  described  as,  "  a  hole 
of  the  macula."  In  describing  the  pathology  of  this 
affection,  to  which  he  devoted  considerable  attention, 
Coats  (4)  says  :  "  Macula  holes  are  produced  by  an  oedema 
of  the  retina  at  the  posterior  pole.  The  oedema  may  not 
be  confined  to  the  region  of  the  fovea,  but  the  appearance 
of  a  hole  will  only  be  produced  if  there  is  a  defect,  at  least, 
of  the  inner  layers  of  the  retina.  Possibly,  for  the  completely 
typical  picture,  without  membranes  or  shreds,  a  total  defect 
of  all  the  layers  of  the  retina  is  necessary,  and  that  such  a 
complete  defect  may  arise  from  retinal  oedema  is  proved  (by 
his  Case  2).  The  oedema  may  result  from  a  contusion,  in 
which  case  it  is  the  same  as  the  oedema  which  produces 
Berlin's  opacity,  or  it  may  arise  from  toxines  in  the  vitreous, 
the  result  of  irido-cyclitis,  or  from  retinal  vascular  disease." 

It  seems,  then,  highly  probable  that  the  conditions  knowri 
as  "  commotio  retinfe  "  and  "  holes  at  the  macula,"  follow- 
ing concussion  injuries  of  the  eye,  may  both  result  from  a 
temporary  ischgemia  of  the  choroid,  caused  through  com- 
pression of  that  membrane  by  subchoroidal  haemorrhage. 

The  experiments  of  ^Yagenmann  on  rabbits  show  that 
ischemia  of  the  choroid  of  a  lasting  character  is  followed 
by  pigmentation    of   the  retina  in  the  form  of   dots   or   a 
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network.  Cases  of  pigmentation  of  tlie  retina  following 
concussion  injuries  of  the  eye  have  frequently  been 
recorded.  Brailey  (5)  published  two  cases  in  1876,  one  in 
which  the  eye  had  been  injured  by  a  falling  rocket-stick, 
and  the  other,  of  which  he  described  the  microscopical 
appearances,  where  the  injury  had  resulted  in  a  perfoi'ating 
wound  followed  by  a  traumatic  cataract  twenty- two  years 
previous  to  the  removal  of  the  eye. 

Jonathan  Hutchinson,  senior  (6),  recorded  a  case  in 
1888,  and  Jonathan  Hutchinson,  junior  (7),  described  two 
cases  and  read  a  paper  on  the  subject  before  this  Society 
the  following  year. 

Similar  cases  are  recorded  in  our  Transactions  by 
Lawford  (8)  in  1902  and  Bickerton  (9)  in  1904.  I  have 
met  with  several  cases  of  the  sort  myself,  one  of  which  I 
am  able  to  bring  before  you  at  this  meeting,  the  details 
of  which  are  as  follows  : 

Albert  A — ,  set.  15  years,  came  to  Moorfields  Hospital 
on  December  11th,  1916,  stating  that  two  days  previously 
he  had  been  struck  in  the  right  eye  with  a  football,  and 
that  since  then  the  sight  of  it  had  been  defective.  On 
testing  his  vision  it  was  found  that  he  could  only  see  two 
letters  of  j^2^^^^  with  the  I'ight  eye,  whilst  he  had  full 
vision  with  his  left.  Ophthalmoscopically  there  was  noted, 
haBmorrhage  into  the  vitreous  and  some  hasmoi'rhages  in 
the  upper  and  outer  part  of  the  retina.  A  week  later  the 
blood  in  the  vitreous  had  considerably  cleai-ed  away, 
though  there  were  still  some  large  floating  opacities 
present.  At  the  upper  and  outer  margin  of  the  disc, 
adjoining  one-fourth  of  its  circumference,  there  was  an 
area  of  the  fundus  appearing  abnormally  pale  in  colour  : 
it  was  not  bounded  by  any  shai-ply-detined  margin,  but 
mei'ged  gradually  into  the  normal  fundus  reflex.  External 
to  this  pale  area  were  a  number  of  circulai-,  pigmented 
dots  in  the  retina,  definitely  localised  to  a  sector  of  the 
fundus  lying  up  and  out  from  the  disc.  The  ha3morrhages 
in  the  periphery  of  the  retina  up  and  out,  which  were 
noted  when  he  was  first  seen,  were  still  present. 
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On  December  28th,  nineteen  days  after  the  injury,  the 
pigmented  dots  were  observed  to  be  darker  in  colour ; 
some  of  them  were  seen  to  be  definitely  in  front  of  the 
retinal  vessels.  The  field  of  vision  was  taken  and  found 
to  be  of  normal  dimensions.  The  central  vision  had 
improved  to  f  partly. 

A  paper,  in  which  are  collected  the  notes  of  several 
cases  of  the  same  description,  together  with  two  new  ones, 
by  Marie  Huguenin  (10),  appeared  last  year.  Following 
Siegrist's  (11)  example,  she  described  them  under  the  title 
"  Traumatic  Rupture  of  the  Ciliary  Arteries,^'  That  these 
cases  were  due  to  rupture  of  a  ciliary  artery  seems  to  have 
been  interred  from  the  fact  that  the  symptoms  were  those 
likely  to  result  from  a  cutting-off  of  choroidal  blood 
supply  ;  it  was  not  based  upon  pathological  investigation. 
Indeed,  Siegrist  himself  states  tliat,  "  other  causes  than 
laceration  of  a  ciliary  artery  can  produce  the  ophthalmo- 
scopic appearances  he  has  described,  as,  for  instance,  a 
choroidal  or  subchoroidal  litemorrhage  resulting  fi-om 
lesions  of  the  choroidal  vessels."  "  Such  hfemorrhaofes," 
he  says,  ''naturally  influence  the  choroidal  circulation  and 
may  produce  secondary  degenerations  in  the  outer  layers 
of  the  retina." 

That  concussion  injuries  of  the  eye  may  result  in  extra- 
ocular rupture  of  a  ciliary  artery  yet  remains  to  be  proved, 
whereas  there  is  definite  pathological  evidence  that  they 
may  produce  subchoroidal  hasmorrhage.  As  ischaemia  of 
the  choroid,  resulting  from  either  lesion,  may  produce 
pigmentation  of  the  retina,  it  is,  I  think,  fair  to  assume 
that  when  pigmentation  occurs  in  connection  with  concus- 
sion it  is  due  to  the  lesion  which  has  been  shown  may 
follow  such  an  injury. 

Following  a  severe  contusion  of  the  eye  there  is  another 
change  sometimes  met  with  at  the  macula  which  may  make 
its  appearance  after  that  of  commotio  retinse  has  passed 
off ;  it  consists  in  pigmentary  disturbances  of  a  varying 
degree,  giving  rise  to  permane-nt  impairment  of  vision. 
Haab  (12),  who  has  directed  particular  attention  to  these 
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cases,  in  the  course  of  five  years  met  with  80  cases  in 
29,437  patients.  He  states  that  a  more  forcible  contusion 
injury  is  required  for  its  production  than  that  which  gives 
rise  simply  to  Berlin's  oedema  of  the  retina.  A  descrip- 
tion of  these  cases  is  summed  up  by  him  in  his  small  atlas 
as  follows  :  "  After  severe  external  violence  from  a  blunt 
body,  as  a  fall  on  the  eye,  a  blow  of  the  fist,  a  blow  with 
a  hammer,  the  wadding  from  a  blank  carti'idge,  an  arrow, 
a  blow  of  a  whip,  etc.  The  foveal  region  in  the  retina 
may  show  apparently  slight  alteration  that  may  lead  to 
severe  and  often  incurable  visual  disturbances,  and  often 
assume  great  medico-legal  significance  in  a  suit  for 
damages.  The  mottling  and  pigmentation  are  often  very 
insignificant,  especially  in  the  beginning,  and  may  con- 
tinue so  throughout  the  disease,  or  may  be  replaced  by 
more  distinct  pale  patches.  Sometimes  there  is  only 
slight  separation  of  the  pigment  confined  to  a  small  por- 
tion of  the  middle  of  the  foveal  region,  such  as  occurs  in 
myopic  or  senile  macular  disease  ;  unlike  Berlin's  traumatic 
opacity  of  the  macular  region  which  disappears,  the  pig- 
mented patches  of  this  disease  are  permanent." 

So  far  the  pathology  of  these  pigmentary  macular 
changes,  the  i"esult  of  concussion,  has  not  been  Avorked 
out.  I  suggest,  as  a  plausible  hypothesis,  that  they  also, 
like  pigmentary  changes  in  the  fundus  elsewhere  from 
concussion,  may  result  fi*om  ischeemia  due  to  subchoroidal 
haemorrhage. 
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Capt.  Cruise 

said  he  thought  members  of  the  Society  were  much 
indebted  for  the  Avay  in  which  Capt.  Ormond  had 
described  the  manifold  signs  and  symptoms  which  his 
experience  at  the  2nd  London  General  Hospital  had 
enabled  him  to  study  in  regard  to  injuries  inflicted  in 
warfare.  It  opened  up  considerable  knowledge  for  those 
who  had  had  nothing  approaching  that  gentleman^s 
experience. 

In  the  3rd  London  General  Hospital,  where  he  was 
himself  working,  there  were  200  beds,  and  he  had  seen  a 
fair  amount  of  these  injuries  received  in  warfare.  It  was 
difficult  to  keep  accurate  notes  of  the  cases,  because  his 
assistants  had  been  varied  and  migratory,  and  therefore, 
he  had  to  speak  on  his  general  impressions. 

Capt.  Ormond  had  collected  a  most  valuable  and 
interesting  series,  and  if  he,  the  speaker,  might  criticise 
him  in  a  friendly  way,  he  would  refer  to  the  question  of 
"  windage,'^  on  which  Capt.  Ormond  asked  for  expressions 
of  opinion.  On  looking  through  the  table  of  cases  which 
were  supplied  in  connection  with  the  papei',  he  felt  that 
the  evidence  on  which  the  effect  of  windage  was  pre- 
supposed was  not  at  all  convincing.  In  studying  these 
cases  on  this  side,  the  evidence  tendered,  especially  by 
the  patients  themselves,  must  be  examined  and  sifted 
with  great  circumspection.  The  cases  when  seen  over 
here  had  had  the  injury  some  time,  the  interval  varying 
a  good  deal,  and  the  evidence  given  by  the  man  himself 
he   regarded    as   quite   worthless.       At    the    time   of  the 


CONCUSSION    INJURIES    OF    THE    VISUAL    APPARATUS.        123 

mishap,  the  man  had  not  the  sliglitest  idea  of  what 
happened  to  him,  and  by  the  time  he  arrived  in  this 
country  he  had  probably  concocted  a  plausible  and  con- 
tinued narrative.  A  case  which  showed  a  sti'iking  example 
of  that  was  that  of  a  man  who  came  over  in  the  first 
three  months.  He  was  lame,  but  could  not  understand 
why.  The  hospital  had  a  most  enthusiastic  radiographer, 
and  a  skiagram  was  taken  of  the  man's  foot.  There  was 
no  history  of  any  action  going  on,  and  there  had  been  no 
chance  of  his  being  hit  according  to  his  own  stoi-y.  The 
skiagram  revealed  a  rifle  bullet  lying  underneath  the 
metatarsal  joint.  There  was  no  external  trace  of  injury, 
and  the  man  Avould  not  believe  it  was  his  foot  which  had 
the  bullet  in  ;  he  thought  the  plates  had  got  mixed  up. 
He  denied  that  he  could  have  been  hit,  or  that  there  was 
any  firing  taking  place  where  he  was  ;  he  only  knew  that 
he  went  lame,  and  he  thought  it  was  due  to  a  corn.  In 
Case  12  of  Capt.  Ormond's  series,  the  evidence  again  was 
doubtful.  He  admitted  cases  of  injury  due  to  windage 
did  occur,  but  not  with* the  frequency  which  was  suggested 
by  giving  eleven  cases  out  of  a  total  of  eighty.  Case  12 
did  not  lose  consciousness,  but  he  had  two  small  scars, 
one  in  the  right  upper  lid,  and  one  in  the  lower  lid. 
Those  seem  to  afford  a  much  more  likely  explanation  of 
the  injury  than  the  rather  problematical  one  of  air  con- 
cussion or  "  windage. ''  In  Case  15,  the  man  was  seen 
more  than  twelve  months  after  the  injury.  The  man's 
own  history  had  to  be  relied  on,  and  it  seemed  much  more 
probable  that  he  had  a  blow  on  his  eye  from  a  clod  of 
earth,  or  some  other  material,  which  was  answerable  for 
his  condition.  Case  57  was  impossible  to  him,  and 
apparently  Capt.  Ormond  himself  was  doubtful  about  it. 
He  did  not  think  the  note  given  could  be  regarded  as 
circumstantial  evidence  of  windage  effect.  Since  the 
question  of  concussion  injuries  came  up,  he  had  been 
looking  out  for  these  cases,  but  he  had  not  seen  cases 
attributable  to  that  which  had  convinced  him.  It  was 
most  important  to  have  the  question  discussed. 
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Witli  regard  to  injuries  to  the  retina,  he  had  been 
much  struck  by  a  series  of  cases  he  had  had,  in  both 
officers  and  men,  of  "through  and  through"  injury,  and 
his  conchision  was  a  contradiction  to  Col.  Lister's  view 
that  there  was  practically  no  damage  resulting  to  the 
eye  unless  the  body  passed  through  the  orbit.  He  had 
had  several  cases  of  through  and  through  injury  below 
the  malar  region,  or  injuries  which  did  not  involve  the 
orbit,  the  bullet  having  struck  one  eye,  and  passed 
tangentially  through  and  come  out  in  the  region  of  the 
nose  or  inner  canthus,  and  in  which  there  had  been  this 
type  of  injury  in  the  other  eye.  He  noted  the  case  of  a 
lieutenant,  who  was  struck  six  months  ago,  the  bullet 
passing  through  the  temporal  region,  above  the  zygoma, 
and  coming  out  at  the  right  eye.  That  man  had  got  the 
same  type  of  injury.  The  lesion  consisted,  essentially,  of 
fine  haemorrhages,  small  and  punctate,  at  the  macula, 
varying  from  an  appearance  which  one  would  describe 
as  barely  more  than  physiological,  to  an  organising  mass 
in  the  region  of  the  macula.  Those  were  indirect  con- 
cussion injuries.  There  were  minor  ones,  in  which  nothing 
could  be  made  out  except  a  central  scotoma,  a  serious 
result  of  showing  a  minimal  objective  lesion.  The  bullet 
had  passed  through  the  cheek,  or  some  neighbouring 
cavity,  and  there  was  no  other  injury  to  the  orbit  or  to  the 
movements  of  the  eye,  though  one  would  have  expected  a 
difficulty  in  depressing  the  eye.  He  had  watched  the 
haemorrhages,  and  the  improvement  had  been  very  small  : 
they  went  on  to  pigmentation,  and,  possibly,  cystic  de- 
generation at  the  macula.  This  was  a  true  direct  effect. 
And  the  explanation  of  them  was,  probably,  to  be  sought  in 
the  peculiarity  of  the  blood  supply  in  that  region.  The 
explanations  given  were  not  very  satisfactory.  Tliev  were 
not  contre  coxq^  effects,  in  which  one  expected  the  effect 
to  take  place  chiefly  at  the  opposite  pole  to  the  injury. 

Capt.  Ormond  also  referred  to  hjemori'hage  into  the 
cornea.  He,  the  speaker,  learned  about  the  physiology  of 
the  blood,  and  about  hjematoidins  and  hasmosiderin  being 
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deposited  in  the  lamelfe  of  the  cornea  from  Mr.  Collins. 
In  most  of  these  cases  there  was  a  greatly  increased 
tension  in  the  eyes.  He  had  had  two  cases  in  which 
that  tension  was  not  present,  and  the  eye  was  quite 
pulpy.  The  anterior  chamber  had  been  full  of  blood, 
and  the  cornea  had  absorbed  it.  He  had  one  man  now 
in  the  Hospital,  whom  he  showed  to  Capt.  Parsons,  who, 
on  looking  at  it  superficially,  in  a  somewhat  indifferent 
light,  thought  it  was  a  congenital  cataract.  In  three  of 
his  cases  the  eye  had  been  very  soft  and  pulpy,  so  much 
so  that  he  took  one  eye  out,  on  account  of  the  risk.  The 
other  two  he  had  been  watching  for  some  time.  They  did 
not  always  clear  from  the  periphery ;  the  last  one  he 
referred  to  cleared  in  a  sector-shape  from  the  side. 

Detachment  of  the  retina  was  also  referred  to  in  the 
paper.  He  had  been  very  much  struck  with  the  absence 
of  any  considerable  number  of  cases  of  detachment  of 
retina.  He  thought  the  majority  of  members  of  the  Society 
would  agree  that  in  the  collection  of  eighty  cases  which 
Capt.  Ormond  had  brought  together  one  would  naturally 
look  for  detachment  of  retina  in  a  larger  number  than  eight, 
O!'  10  per  cent.,  certainly  a  lai'ger  proportion  would  be  ex- 
pected to  occur  in  civilian  cases.  Only  three  of  the  eight 
were  detachment  in  the  ordinary  sense  he  was  now  meaning; 
he  did  not  refer  to  the  subretinal  or  subchoroidal  htemor- 
rhage  causing  separation  of  the  retina,  but  a  detachment 
due  to  a  blow,  a  floating  detachment,  with  a  tear  in  it. 
A  discussion  on  detachment  of  the  retina  was  held  some 
time  ago,  and  he  thought  it  important  that  these  figures 
should  be  remembered,  as  not  contributing  to  the  general 
ophthalmological  impression  that  a  blow  on  the  eye  was 
very  liable  to  produce  detachment  of  the  retina.  He  did 
not  know  whether  it  was  due  to  the  high  velocity  of  the 
projectile  causing  a  tear,  and  subsequent  adhesion  between 
the  layers,  and  whether  slighter  blows  had  a  greater 
tendency  to  cause  detachment.  It  was  not  yet  known 
how  many  more  would  be    seen    on   account  of  shrinking 
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bands,  but  the  actual  occurrence  of  detachment  of  the 
retina  seemed  to  be  comparatively  infrequent  in  the  war. 

Sir  George  Berry 

said,  in  response  to  the  President's  invitation,  that  he  had 
come  to  learn.  He  had  seen  many  of  these  cases,  but  he 
had  not  formed  a  very  definite  opinion  about  them,  nor 
had  he  made  any  proper  collection  of   them. 

There  were  certain  points  which  had  interested  him 
very  much,  more  particularly  the  one  the  President  had 
just  told  the  meeting  about,  viz.  the  condition  known  as 
commotio  retinae,  and  the  pigmentation  which  took  place 
afterwards,  in  many  cases  without  any  definite  ophthal- 
moscopic appearances  being  noticeable  some  time  after 
the  accident.  He  would  like  to  hear  from  the  President 
whether  his  explanation  also  accounted  for  the  very  great 
degree  of  pigmentation  which  might  occur  after  a  sub- 
choroidal  hemorrhage,  he  meant  cases  in  which  one  saw 
these  acute  so-called  concussion  wounds,  followed,  a  year 
afterwards,  perhaps,  by  coal-black  masses  of  jiigment. 

Another  matter  which  interested  him  in  Capt.  Ormondes 
conti'ibution  was  the  statement  that  in  all  cases  in  which 
there  were  permanent  hemianopic  s;^mptoms  there  had 
been  a  degree  of  blindness  to  begin  with.  That  had 
been  entirely  his  own  experience  in  a  considerable 
number  of  cases  of  hemianopia  of  all  kinds  which  he  had 
seen  as  the  result  of  bullet  wounds  in  the  occipital 
region. 

Mr.  A.  L.  Whitehead 
said  he  saw,  a  short  time  ago,  a  very  interesting  case  of 
commotio  retinae.  He  saw  the  case  within  an  hour  of  the 
accident,  and  there  was  complete  commotio  retin^ — abso- 
lute pallor  of  retina  on  one  side,  slight  pallor  on  the  other. 
Vision  was  reduced  to  ability  to  see  the  hand  move  when 
held  quite  close  to  the  face.  After  a  very  short  time, 
however,  the  vision  began  to  improve,  and  in  a  fortnight 
it  had  been  quite  recovered.      He  was  unable  to  conceive 
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that  that  could  have  been  caused  by  subchoroidal  hsemor- 
rhage,  a  hfemorrhage  which  produced  practically  com- 
plete commotio  retinfe,  which  disappeared  in  a  fortnight^ 
leaving  no  trace,  and  practically  no  alteration  of  vision. 
He  thought  it  much  more  likely  to  have  been  due  to 
molecular  changes  in  the  retinae,  though  on  that  point  he 
was  open  to  correction. 

With  regard  to  rupture  of  the  retina,  he  had  seen 
one  military  case  in  which  there  was  an  extraordinarily 
beautiful  picture  of  ruptured  retina.  There  was  no  other 
injury  to  the  fundus,  except  exactly  in  the  macular  region, 
Avhei-e  there  was  a  minute  oval  puncture.  This  caused 
serious  interference  with  the  vision,  but  there  were  no 
other  changes.  He  agreed  Avith  Capt.  Cruise  that  uncom- 
plicated detachment  of  retina  in  military  cases  was  very 
rare.  He  only  remembered  two  or  tlu-ee  uncomplicated 
cases,  of  ordinary  civilian  type,  following  traumatism. 

With  regard  to  the  pigment  changes,  there  was  a 
pai-ticular  pigmentation  which  he  had  noticed  frequently, 
and  which  he  was  in  the  habit  of  calling  "  pigment 
migration,"  i.  e.  an  appearance  suggesting  that  pigment 
had  moved  away  from  certain  more  or  less  circumscribed 
areas,  and  had  piled  itself,  or  had  been  irregularly  dis- 
tributed, at  the  side  of  the  more  atrophied  area,  without 
definite  haemorrhages  This  did  not  at  all  resemble  the 
large  masses  or  lumps  of  pigment  which  were  seen 
following  haemorrhage.  He  had  noticed  it  in  cases  in 
which  there  had  been  but  slight  superficial  injury  to  the 
eye,  and  cases  which  Capt.  Ormond  described  as  "  wind- 
age "  cases.  Nearly  all  these  patients  told  one  they  were 
knocked  down,  or  fell  down,  when  the  shell  exploded  near 
them,  though  there  had  been  very  little  direct  injury  to 
the  eye.  He  had  noted  this  pigment  migration  in  those 
cases. 

He  had  also  noticed,  in  cases  in  which  there  had  been 
very  slight  injury  of  the  eye,  a  variable  state  of  the  accom- 
modation ;  in  some  there  was  an  irregular  spasm  of  accom- 
modation, leading  to  apparent  myopia,  which   passed  off 
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on  the  use  of  atropine.  In  other  cases  there  had  been  a 
variable  irregular  paralysis  or  paresis  of  accommodation, 
which  ultimately  cleared  up.  Probably  those  cases  were 
largely  functional,  but  he  thought  them  worth  mentioning 
as  complications  which  might  arise  in  concussion.  (The 
President  :  Were  the  cases  associated  with  minus  tension  ?) 
So  far  as  he  could  recall  the  cases  were  not  associated  with 
much  lowering  of  tension,  still  less  of  collapse  of  the  eyeball. 
(Mr.  Whitehead  :  It  was  just  such  cases  that  I  referred  to 
when  I  spoke  of  spasm  of  accommodation.) 

Dr.  George  Mackay 

said  that  a  question  upon  which  he  would  have  liked  to 
have  heard  something  in  the  discussion,  but  had  not  yet 
done  so,  was  that  of  traumatic  myopia.  Many  members 
7nust  have  seen,  in  civil  life,  e.  g.-  in  connection  with  gun- 
shot injuries,  cases  in  which  the  patient's  refraction  was 
profoundly  altered  and  rendered,  temporarily,  myopic, 
perhaps  to  —  7  D.  or  — ■  8  D,  sph.,  by  a  blow,  especially 
on  the  anterior  half  of  the  globe.  He  had  usually 
regarded  this  as  due  to  a  turgid  condition  of  the  ciliary 
body,  causing  an  enforced  and  sustained  accommodative 
act.  He  would  like  to  know  whether  there  had  been 
many  cases  of  that  kind  seen  by  the  surgeons  present  who 
had  been  closely  connected  with  military  work  in  this 
country.  He  thought  one  reason  why  they  had  possibly 
not  been  seen  was  that  they  were,  for  the  moat  part, 
transient,  so  that  those  surgeons  who  worked  nearer  the 
firing-line  had  a  better  chance  of  seeing  them  than  those 
in  the  British  Isles.  He  asked  Avhether  the  President  or 
any  other  member  could  supply  information  as  to  the 
pathology  of  this  condition  ;  whether  there  was  simply  a 
local  oedema,  or  how  the  myopia  was  produced. 

Mr.  Harrison  Butler 

said  he  kuew  very  little  about  the  subject,  but  at 
Birmingham  Mr.  Jameson  Evans  had  been  trying  to 
collect  records  of  cases  of  concussion   injuries  without  a 
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blow  on  the  eye.  He  believ^ed  that  he  had  succeeded  in 
collecting  two  cases. 

In  reference  to  the  point  raised  by  Dr.  Mackay,  he  had 
seen  several  cases  of  blows  on  the  eye  followed  by  a 
myopia  which  lasted  two  or  three  days.  He  had  thought 
it  was  due  to  an  altei*ation  in  the  position  of  the  lens.  It 
had  been  very  transient. 

Mr.  Cridland 

said  that  since  the  title  of  the  discussion  was  announced, 
he  had  been  looking  for  evidence  in  the  fundus  of  the 
effects  of  very  slight  blows  on  the  eye,  and  he  had  noted 
how  frequently  fine  striation  at  the  macular  region  was  to 
be  seen  if  carefully  looked  for. 

The  condition  appeared  within  twenty -four  to  forty- 
eight  houi's  after  the  blow,  lasted  for  from  seven  to  ten 
days,  and  then  cleared  up  leaving  no  traces. 

The'  vision  was  not  involved  until  the  striation  appeared, 
but  it  was  then  in  most  cases  reduced  to  ^  or  -^^,  improving 
as  the  striation  waned  and  finally  returning  to  normal. 

He  did  not  consider  that  the  appeai^ance  fitted  in  with 
the  description  of  that  known  as  Berlin\s  opacity  in  that 
^  it  was  not  so  marked,  but  he  asked  whether  it  should  be 
regarded  as  a  mild  form  of  that  condition  or  of  the  con- 
dition known  as  commotio  retinae,  which  he  always  felt 
was  rather  vague. 

The  point  he  wished  to  emphasise  was  the  frequency 
with  which  striation  at  the  macula  of  the  "rising-sun" 
type  occurred  in  his  experience  after  very  slight  blows  on 
the  eye. 

Mr.  N.  Ridley   (Leicester) 

said  he  had  not  looked  up  these  cases,  but  he  had  noticed 
there  were  many  cases  of  injury  to  one  eye,  resulting  in 
total  loss,  and  smashing  of  the  face  by  bullet  or  shrapnel, 
where  the  other  eye  had  escaped  injury  altogether,  yet  the 
concussion  must  have  been  tremendous. 

VOL.   XXXVII.  9 
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Capt.  Ormond 
said  lio  would  bo  very  glad  if  the  President  would  tell 
the  meeting  something  of  his  knowledge  of  concussion 
cataracts,  as  he  believed  Mr.  Collins  had  cut  sections  of 
such.  Could  he  say  where  the  change  took  place,  and  what 
was  its  probable  explanation  ?  The  cases  were  extremely 
interesting  ones,  and  differed  from  ordinary  cataract. 

The  President 
said  he  had  cut  sections  of  some  eyes  which  had  concus- 
sion cataracts,  and  in  these  he  had  found  that  there  was 
rupture  of  the  capsule.  It  did  not,  of  course,  follow  that  this 
was  always  the  case.  The  cases  of  Vossius's  concussion 
cataract  could  not  be  due  to  rupture  of  the  capsule,  nor  those 
in  which  there  was  only  a  star-shaped  figure  at  the  posterior 
j)()le.  He  believed  these  star-shaped  opacities  were  due 
to  a  separating  out  of  the  segments  of  the  lens,  and  that  the 
star-shaped  figure  was  that  of  the  segments  of  the  lens 
with  albuminous  fluid  collected  between  them,  causing 
irregular  refraction.  He  did  not  think  there  had  been  a 
concussion  cataract  examined  microscopically  in  which  the 
capsule  was  not  found  ruptured.  In  cases  of  concussion 
cataract  of  slight  degree  the  opportunity  of  microscopical 
examination  seldom  occurred.  When  rupture  of  the  capsule 
occurred  it  was  generally  at  the  equator  of  the  lens.  He 
had  examined  one  case  in  which  the  rupture  of  the  capsule 
occurred  at  the  posterior  pole,  and  the  remarkable  fact 
about  that  case  was  that  for  several  days  there  was 
scarcely  any  opacity  of  the  lens,  although  the  lens  matter 
was  mixed  with  the  vitreous. 

Capt.  Ormond 
(in  reply)  said  he  was  glad  to  hear  Capt.  Cruise's 
remarks,  as  he  wanted  the  opinion  of  members  on  the 
question  of  "  windage  "  ;  it  was  largely  for  that  reason 
he  had  brought  the  subject  forward.  It  was  impossible 
to  be  sure  whether  force  exerted  through  the  air  could 
})roduce  any  real  discontinuity  or  rupture   of  the  tissues. 
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An  excellent  instaiice  of  the  unreliability  of  a  patient^s 
story  was  given  in  Mr.  Lawson's  paper  on  "  Detachment  of 
the  Retina  at  the  Ora  Serrata "  ;  there  was  very  great 
liability  for  the  patient  to  be  mistaken.  If  there  were  tiny 
scars  on  the  cornea  they  were  easily  seen,  and  careful  search 
sometimes  gave  a  clue.  Case  12  was  looked  upon  as  being 
one  due  to  "  windage."  There  was  nothing  apparent  on 
casual  inspection,  but  when  he,  the  speaker,  examined  the 
skin  minutel}'^  to  see  whether  any  scarring  had  taken  place, 
he  was  satisfied  there  was  evidence  that  the  cutis  had  been 
ruptured.  It  must  still  remain  an  open  question,  but  he 
hoped  those  present  would  see  if  they  could  obtain  more 
information  on  the  subject.  General  literature  certainly 
assumed  that  these  things  existed,  that  "  windage  '^  caused 
definite  lesions,  an  assumption  which  he  thought  had 
not  been  proved.  The  most  satisfactory  case  was  that  of 
the  man  who,  although  at  a  very  considerable  distance 
from  the  bombardment,  did  have  a  definite  rupture  of  a 
vessel,  and  a  vitreous  haemorrhage,  and  it  was  impossible, 
as  far  as  one  could  tell,  that  he  could  have  been  directly 
hit.  He  did  not  want  members  to  conclude  that  he 
was  convinced  about  the  matter,  or  to  think  he  did  not 
realise  that  the  evidence  was  extremely  faulty,  and  should 
never  be  accepted  on  the  unsupported  statement  of  the 
patient  himself.  With  all  the  best  intention  in  the  world, 
these  men  were  sometimes  mistaken. 

With  regard  to  detachment  of  the  retina,  Mr.  Nettle- 
ship  worked  at  the  subject  a  long  time  ago,  believing 
that  in  these  cases  detachment  of  the  retina  was  not  very 
common.  Pathologically,  the  retina  was  so  matted  to  the 
choroid  that  detachment  was  not  likely  to  take  place  as  a 
result  of  the  severe  contusion  injuries.  Of  his  own  cases, 
four  Avere  what  he  called  solid  detachments,  due  simply 
to  large  haemorrhages  underneath  pushing  the  retina 
forward,  and  two  of  the  remaining  four  were  those  in 
which  the  detachment  came  on  some  months  later,  in 
myopic  eyes.  He  had  had  two  cases  of  that,  and  two 
in  which  the  eye  was  not  inyoj)ic. 
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He  thoiii^ht  the  meeting"  would  feel  inucli  indebted  to 
the  President  for  his  explanation  of  commotio  retinas  ;  it 
was  a  very  valuable  contribution  and  a  suggestive  one  as 
to  what  possibly  happened  in  these  cases.  The  only  diffi- 
culty he  felt  was  that  which  Sir  George  Berry  suggested, 
namely,  that  it  was  a  little  difficult  to  suppose  that  a 
subchoroidal  lucmorrhage  did  produce  those  very  extensive 
cases  of  pigmentation  in  whicli  almost  the  whole  of  the 
inner  and  upper,  or  the  upper  and  outer  part  of  the 
retina,  was  involved  in  a  definite  pigmentary  change. 

With  regard  to  rupture  of  the  ciliary  vessels,  in  several 
of  the  cases  he  had  recorded  the  cause  was  a  bullet 
having  passed  through  the  apex  of  the  orbit,  not  severing 
the  nerve,  but  passing  close  to  it,  and,  probably,  close  to 
the  posterior  pole  of  the  eye.  He  thought  some  of  the 
ciliary  vessels  might  have  been  ruptured. 

He  had  not  seen  any  cases  of  hole  in  the  macula 
which  represented  rupture  of  the  retina  alone.  But 
he  thought  that  he  might  see  some  later,  because  in  one 
or  two  cases  in  which  he  expected  that  he  would  see  it  he 
had  not  done  so,  probably  because  the  time  had  not  yet 
elapsed.  From  what  Mr.  Coats  had  written  and  the 
President  said,  these  holes  might  appear  after  a  lapse  of 
time ;  at  the  time  the  cases  were  seen  there  might  be 
merely  pigmentary  changes  and  local  disturbance. 

With  regard  to  traumatic  myopia,  which  Dr.  Mackay 
mentioned,  he  feared  that  the  speed  with  which  the  work 
had  to  be  done  at  the  military  centres  did  not  allow  of 
the  examination  of  cases,  likely  to  be  transient,  with  the 
care  that  Dr.  Mackay^s  leisure  permitted ;  but,  no  doubt, 
there  were  a  large  number  of  cases  in  which  the  refrac- 
tion was  altered  appreciably.  It  was  necessai-y,  in  the 
stress  of  military  work,  to  take  the  attitude  that  unless  a 
man  had  got  a  very  definite  lesion,  the  less  the  attention 
of  the  patient  was  drawn,  by  examination,  to  the  effect 
that  he  had  something  wrong  with  him,  the  better,  though 
the  scientific  attitude  might  be  a  different  one. 
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IV.  DISCUSSION  ON  THE  EMPLOYMENT  OF  THE 

BLIND. 

Opening  Paper.. 

By  Sir  A.  Pearson. 

The  first  part  of  the  aftei-noon  was.  given  up  to  a 
visit  to  St.  Dimstaii^s  College  for  the  Blind,  Regent's 
Park,  which  is  under  the  control  of  Sir  Arthur  Pearson, 
Bart.,  himself  sightless. 

After  an  inspection  of  the  varied  crafts  and  other 
accomplishments  being  taught  in  the  College,  including 
the  keeping  of  poultry, — 

Sir  Arthur  Pearson   said  :    I  am  very  glad  indeed  to 
have   the  honour   of   opening  this  discussion,  and   to  tell 
you    something    about    the    fellows    who   have    lost    their 
sight  in  the  war  and  are   making  good,  and  getting  even 
with    their    handicap    in    so    very  remarkable    a   manner. 
St.  Dunstan's  has  set  an  entirely  new  pace  in  the  blind 
world.      As   an  illustration  of  that,  I   do  not  think  I  can 
do  better  than  tell  you  of   an  occurrence  Avhich   happened 
here    six    or   eight   months  ago.      I  had  a  letter  from  the 
Chairman    of    HenshaAv's    Blind    Asylum,    which    is    the 
biggest  institution    for  blind  people  in  England,  aiid  one 
of   the  best.      The  Chairman  asked  me  in  that  letter  if  he 
could   bring   a  deputation   to   London  to  consult  with  me 
on    an    important  matter.      To  this    T   gladly  agreed,  and 
when   they  came    the   spokesman  said :    "  We  have  been 
looking    at    the    fellows  whom  you   have   trained    at    St. 
Dunstan's    and   have    settled   in   our  part  of  Lancashire, 
and  we  have  come  up  from  Manchester  to  ask  you  to  tell 
us  how    it    is    you    can    teach    a    man,   in    seven  to  eight 
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iiioiitlis,  as  mucli  as  it  takes  us  four  or  five  years  to  teach 
hini."  It  was  a  curiously  interesting  question,  and  it 
went  fnrtlier  tlian  the  spokesman  said,  because,  besides 
teiicliing  the  blinded  soldiers  the  industries  which  had  so 
ini})i-ossed  him,  they  had  also  learned  the  difficult  task  of 
reading  Braille  very  well,  to  use  the  ty])ewriter  with 
speed  and  accuracy,  netting,  and  other  things  which 
it  is  good  for  a  blind  num  to  know.  I  replied  :  "  There 
ai"e  several  reasons,  and  I  will  tell  them  to  you.  First  of 
all,  abolish  from  Henshaw's  that  dreadful  word  affliction, 
and  with  it  the  morbid  and  depressing  thoughts  to  which 
it  gives  rise.  By  doing  this  I  am  sure  you  will  reduce 
your  training  tinie  by  one  half.  If  you  tell  a  man  he  is 
afflicted,  he  becomes  afflicted,  mentally  and  physically  ; 
but  tell  him  he  is  handicapped  and  show  him  how  to  get 
over  it ;  he  becomes  interested,  his  spirits  rise,  and  he 
tastes  the  joy  of  achievement.'^  He  finds  that  he  can  do 
things,  and  how  much  easier  it  is  to  do  them  than  he 
thought  it  would  be. 

Another  potent  factor  here  is  the  employment  of  the 
blind  teacher.  I  think  you  will  realise  how  intensely 
encouraging  it  nmst  be  to  the  blind  man  to  find  he  is 
being  taught  by  one  who  is  himself  blind.  A  sight 
teacher  may  say  to  the  pupil,  "  Here  is  the  way  to 
do  it."  The  blind  inan  will  say  to  himself — he  may 
even  say  it  to  the  person  who  is  talking  to  him — "  That's 
all  very  well,  but  what  do  you  know  about  it?"  And 
he  is  right.  But  when  he  is  being  shown  by  a  blind 
man,  he  feels  that  he  is  being  taught  by  the  best  methods, 
and  says  to  himself,  "  What  this  blind  man  can  do,  I  can 
do."  We  develop  that  feeling  by  the  employment  of  the 
blind  pupil-teacher ;  we  select  the  most  apt  men  for  these 
posts,  and  pay  them  regular  wages.  And  the  first  thing 
that  happens  to  a  fellow  when  he  comes  here  helpless  and 
hopless  is,  that  he  is  taken  hold  of  and  shown  to  do  some- 
thing by  one  who  was  himself  blinded  only  seven  or  eio-ht 
months  ago.  You  cannot  think  of  anything  more  en- 
coui-iiging  and  more  n\)t  to  lead  to  good  i-esults. 
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The  third  pointy  which  is  of  very  great  importance,  and 
which   seems  contrary  to   all  that  one  would  believe  to  be 
right,  is  the   very  short  hours  during  which  the  men  here 
work  ;   they  work  only  two  and  a  half  hours  in  the  morning, 
and  two   hours  in   the   afternoon.      Those  who   are  in  the 
class-rooms   in   the   morning,   learning    Braille    and  type- 
writing and  netting — which  is  not  taught  as  an  industry 
but  as  a  paying  hobby — are  in  the  workshops  in  the  after- 
noon, or  down  at  the  poultry  farm.      These  newly-blinded 
men   become   brain- weary  if  they  stick  too  long  at   their 
work.      The  shortness  of  the  hours  of  study  is  one  of  the 
main  factors  which  go  to   secure  the  celerity  with  which 
these   men  learn  to   re-equip  themselves  for  the  battle  of 
life  ;     in    fact,   learn    to   be   blind.      There    is    something 
which  is  difficult  for  a  seeing  person  to  understand  about  the 
difficulty  which  these  experience   in  learning.      It  is  the 
intense   mental   application   required  when   the   sight  has 
been   lost ;   one  has  to  be  always  thinking.      I  can  move 
about    this    place   perfectly,  and  in    my   own    home    too, 
anywhere,  in  fact,  in  familiar  surroundings.      But  if  I  am 
walking   and   at  the  same  time  talking  to   somebody,  or 
even  if  I  am  thinking  about  something  except  the  way  I 
am  taking,  I  shall  very  likely  make  a  mistake.     Probably 
one  gets    the   better   of   this    as   time   goes    on,  and  that 
intenseness  of  application  becomes  less  and  less  necessary. 
But  the  recently  blinded  man  has  to  keep  his  mind  tuned  up 
to  a  high  pitch,  and  this  soon  produces  a  feeling  of  mental 
weariness.      During   the   seven  or    eight  months  a  fellow 
is   here,  he    learns    to    read    Braille  well,  and  at  a  speed 
sufficient  to  enable  him  to  enjoy  a  book.      I  am   insistent 
upon  a  man  doing  everything  he  can  to  put  himself  back 
into  normal  life  instead  of  being  dependent  upon  others 
for  almost  everything. 

Typewriting  is  not  only  useful,  it  is  pleasurable.  To 
instance  my  own  case,  I  have  probably  written  fewer 
letters  than  most  men,  because  I  have  always  dictated, 
except,  of  course,  letters  of  a  quite  personal  nature.  But 
now    I    find    myself    getting    up    earlier  in    the    morning 
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in  order  to  enjoy  typing  a  few  letters.  ]3esides  having 
learnt  to  read  and  typewrite  these  fellows  leave  here^ 
sonic  able  to  manage  a  poultry  farm,  some  to  make 
things  as  carpenters,  some  to  do  boot-repairing,  mat- 
making,  or  basket-makiiig.  Some  have  learned  to  write 
shorthand  by  the  Braille  system.  All  this  they  have 
learned  in  the  almost  incredibly  short  time  of  seven  or 
eight  months. 

Masseurs  take  longer  than  that ;  the  average  is  nearly 
twelve  months  ;  the  time  taken  depends  somewhat  on  the 
date  of  the  examination  which  they  have  to  pass,  as  the 
Incorporated  Society  holds  these  only  twice  a  year. 
Massage  is  a  part  of  the  training  here  in  which  I  think 
you  gentlemen  will  bo  particularly  interested.  It  has 
been  a  great  success  at  St.  Dunstan's,  as  has  everthing 
else  which  we  have  attempted  to  teach  the  blinded 
soldier.  Massage  has,  indeed,  been  an  amazing  success. 
At  the  moment  forty  fellows  are  learning  it  here,  and 
they  are  trained  very  thoroughly.  I  think  we  have  the 
best  equipped  school  for  massage  in  the  kingdom.  Our 
students  have  to  pass  the  examination  of  the  Incorporated 
Society  of  Trained  Masseurs,  which  is  the  stiffest  in  the 
country.  So  far,  everyone  of  our  men  who  has  been  up 
for  this  examination  has  passed,  and  every  man  we  have 
placed  at  a  hospital  has  given  such  satisfaction  that,  with 
no  exception,  have  come  requests  for  more.  I  heard, 
only  this  week,  from  the  officer  commanding  a  hospital  in 
the  North,  to  say  that  the  blinded  soldier  masseur  whom 
we  sent  him  is  the  best  of  their  staff,  and  asking  for  three 
more.  The  Medical  Officer  who  supervises  massage  at  a 
large  command  depot  in  Lancashire,  where  are  6000  men 
under  treatment,  told  me  that  of  the  thirty-two  masseurs 
there,  the  four  blinded  soldiers  from  St.  Dunstan's  were 
incomparably  the  best.  This  success  has  been,  to  me, 
amazing.  I'hose  men,  whose  standard  of  education  is  by 
no  means  high,  had  to  learn  more  than  the  rudiments  of 
anatomy,  physiology,  and  pathology.  In  the  early  days 
Ihi.s    blanch    of   the    work    seemed    to    present    difficulties 
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which  appeared  almost  insuperable.  The  adoption  of 
special  methods  and  the  determination  of  the  pupils  has 
led  to  the  accomplishment  of  wonders.  Obviously  only 
certain  men  are  fitted  for  this  profession^  and  we  are 
careful  to  pick  out  the  right  ones. 

For  massage  one  must  have  a  fellow  who  is  not  dis- 
tigured,  who  is  strong,  healthy,  and  active,  and  who  is 
well-mannered  and  intelligent  enough  to  tackle  the  stiff 
task  which  is  set  him.  With  regard  to  shorthand,  as 
written  by  the  blind,  experts  will  tell  you  that  it  takes 
four  years  at  least  to  master  the  art.  Our  fellows  here 
do  it  in  seven  to  eight  months.  I  have  letters  from 
employers  where  they  have  been  placed,  saying  they  are 
giving  complete  satisfaction,  and  this  without  making 
any  allowance  for  their  blindness :  they  are  doing  the 
ordinary  woi'k  of  shorthand  correspondence  clerks  as  well 
as  it  needs  to  be  done.  Everyone  of  them  is  earning  as 
high  wages  as  before  he  was  hit,  some  of  them  higher. 
The  masseurs  are  earning  at  least  £2  lO.v.  a  week.  In 
fact,  there  are  a  large  number  of  blinded  soldiers  who 
have  been  trained  at  St.  Dunstan's  and  who,  besides 
being  equipped  with  a  useful  and  interesting  occupation, 
are  making  more  money  now  than  they  made  when  they 
could  see.  That  is  a  wonderful  thing  to  have  happened. 
I  should  detain  you  too  long  if  I  were  to  go  thi-ough  all 
the  occupations  we  teach  here — carpentry,  basket-making, 
cobbling — the  workers  at  which  are  all  earning  good 
wages.  1  had  a  letter  last  week  from  a  lad  who  had 
settled  in  Guildford  as  a  cobbler;  he  said  that  for  the 
fii'st  three  months  his  average  weekly  earnings  had  been 
£1  9^-.  Id.  I  could  give  }ou  dozens  of  instances  of  the 
same  kind. 

A  point  which  will  interest  you,  gentlemen,  rather 
particularly,  is  again  a  curious  one  in  one  respect  but  not 
in  another.  The  fellows  who  get  on  best  at  St.  Dunstan's, 
and  have,  from  the  start,  are  those  who  are  quite  young 
and  quite  blind.  Those  who  possess  a  little  sight  do  not 
do  as  well  as  those  who  can  see  nothing  at  all.      There  is 
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no  oii(j  luTo  wlio  possesses  any  useful  degree  of  sight. 
Our  definition  for  admission  here  is,  that  a  man  should 
not  be  able  to  read  and  not  have  sufficient  sight  to  enable 
him  to  pursue  an  ordinary  avocation  in  the  ordinary  way. 
When  1  come  across  a  fellow  who  can  see  a  little  I  ask 
liim  whether,  at  arm's  length,  he  can  see  if  his  fingers  are 
open  or  shut.  If  he  cannot,  and  is  unable  to  read,  he  is 
technically  blind.  The  majority  of  the  fellows  here  have 
no  sight  at  all  :  a  third  of  them  have  no  eyes,  another 
third  are  dark  blind,  and  of  the  remaining  third,  one-fifth 
or  one-sixth  have  something  more  than  mere  perception  of 
light.  Those  who  possess  a  very  little  sight  get  on  worst, 
and  that  has  been  so  all  the  way  through.  I  know,  from 
my  own  experience,  how  hampering  and  unuseful  it  is  to 
see  a  very  little.  Your  business,  gentlemen,  is  to  pre- 
serve in  any  degree  the  sight  of  those  who  come  to  you. 
To  some,  and  especially  to  old  people,  a  modicum  of  sight 
is  very  precious.  But  you  may  take  it  from  me  it  is  right 
to  tell  the  young  or  healthy  people  who  are  likely  to  do 
anything  for  themselves,  or  to  carry  on  in  the  world,  not 
to  feel  miserable  because  the  little  sight  they  have  is 
leaving  them  ;  they  will  do  very  much  better  without  it. 
People  who  can  see  use  their  eyes  practically  to  the 
exclusion  of  the  other  senses ;  they  almost  leave  their 
other  senses  to  use  themselves.  It  is  only  when  the  sight 
goes  that  the  brain  turns  to  the  other  senses  and  starts 
developing  them.  As  you  may  know,  there  are  some  extra- 
oi-dinary  fallacies  about  the  quickening  of  the  other  senses 
when  sight  is  lost.  Nothing  of  the  sort  happens.  When 
ii  ])erson  loses  his  hearing  you  do  not  expect  him  to 
become  longer-sighted  than  he  was  before.  So  it  is  with 
the  sense  of  smell,  which  is  very  important,  the  sense  of 
touch,  and  the  curious  senses  which  develop  when  the 
sight  is  lost — senses  of  which  you  scarcely  knew  the 
existence.  The  principal  of  these  are  the  sense  of  obstacle 
and  the  sense  of  direction.  They  develop  in  different 
degrees  with  different  people  :  to  some  they  come  quickly, 
to  others  slowly,  to  others  not  at  all. 


DISCUSSION    ON     EMI'J,OYMENT    OV    THE    BLIND.  139 

It  is  important  to  teach  the  blind  man  not  only  to 
work,  but  also  to  play,  so  that  he. can  re-enter  normal  life 
in  every  possible  way.  That  includes  play  as  well  as 
work  ;  it  includes  reading  and  typewriting,  and  playing 
games,  and  playing  on  some  musical  instrument  or  other. 
Most  of  our  men  are  learning  to  play  some  musical  instru- 
ment, from  a  tin  whistle  to  a  violin.  Some  are  taking 
singing  lessons. 

I  could  talk  to  you  for  a  long  time  on  how  fellows  here 
work  and  what  they  do,  and  how  they  progress  with  their 
work  and  with  their  play,  and  in  the  word  "  ])lay "  I 
include  exercise.  Jf  you  were  here  after  five  o^clock  you 
would  see  Regent's  Park  lake  swarming  with  rowers  from 
St.  Uunstan's.  But  for  blind  people  adequate  exercise 
presents  difficulties,  because  there  are  few  forms  of  it 
which  one  can  continue  to  pursue  Avhen  sight  has  gone. 
There  are  five  mainstays  :  walking,  rowing,  which  the 
blind  man  can  do  as  well  as  anyone  else,  whether  lie  has 
done  it  before  or  not,  swimming,  to  which  exactly  the 
same  remark  applies,  tandem-cycling.  They,  however,  give 
you  a  very  fair  range  in  the  way  of  exercise. 

Mr.   W.   C.    ROCKLIFFE  : 

In  the  first  place  I  must  thank  the  Council  of  the  Oph- 
thalmoscopical  Society  for  the  honour  in  their  having 
selected  me  as  one  of  those  worthy  to  speak  on  this  sub- 
ject of  "  The  Employment  of  the  Blind,"  especially  as  the 
welfare  of  the  blind  has  been  one  of  the  deepest  interest 
to  me  for  many  years,  and  chiefly  because  these  remarks 
will,  I  trust,  be  of  some  service  in  assisting  to  brighten 
the  lives  of  our  plucky  and  undaunted  heroes. 

As  this  short  paper  has  been  written  prior  to  my 
knowledge  of  what  Sir  Arthur  Pearson's  opening  paper 
on  this  discussion  would  comprise,  I  fear  it  will  contain 
very  few,  if  any,  further  additional  suggestions. 

On  receipt  of  the  communication  from  the  Council  of 
the  Ophthalmological  Society  requesting  me   to  open   this 
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discussion  on  tlieir  behalf  (as  the  matter  seemed  to  nie  to 
be  extraneous  to  the  objects  of  our  Society),  I  wrote  the 
Secretary  for  an  explanation,  to  which  he  replied  that  he 
wished  me  to  treat  the  subject  from  a  surgical  point  of 
view.  I  fear,  however,  from  a  professional  point  of  view, 
there  is  not  much  to  be  said  except  that  mat  and  shijj- 
fender  making,  on  account  of  the  dust,  is  not  an  altogether 
desirable  occupation,  and  I  fear  is  somewhat  deleterious 
to  tlie  health  of  the  employees,  as  coir  workers  in  con- 
sequence are  frequently  troubled  with  bronchial  affections, 
presumably  from  the  irritation  of  the  fibrous  particles, 
and,  in  addition,  from  the  exertion  necessitated  in 
knotting  the  rope,  they  are  always  more  or  less  emaciated 
as  compared  with  the  other  trades,  such  as  basket  making, 
etc. 

Bristle-brush  making  also  causes,  in  some,  irritation  to 
the  eyes,  but  to  no  great  extent,  from  the  fumes  arising 
from  the  hot  pitch.  Willow-basket  making,  with  spinal 
or  abdominal  defects,  is  also  a  source  of  trouble  and 
rarely  endured,  especially  in  the  larger  rough  class, 
such  as  coal  baskets,  etc.,  in  consequence  of  their  inability 
to  bend  when  making  the  bottoms.  Cane  baskets  of  the 
lightest  variety,  such  as  fish-landers,  etc.,  are  more  easily 
tolerated,  being  less  arduous,  but  even  this,  in  case  of  a 
man  blinded  from  spinal  injury,  is  trying  when  bending 
down  to  make  the  bottom  of  the  basket. 

With  these  few  remarks  I  would  leave  this  surgical 
aspect  of  the  employment  of  the  blind,  except  to  add  that, 
when  selecting  an  employment  for  our  blinded  soldiers 
and  sailors,  their  previous  occupation,  ])rior  to  joining  the 
Service,  should  be  taken  into  consideration  ;  for  examj)le, 
one  with  previous  outdoor  occupation  should  not  be  trained 
as  a  shorthand  typist  or  masseur,  and  not  infrequently 
vice  veri<d,  in  consideration  of  their  health. 

Approaching  this  subject  apart  from  the  surgical  point 
of  view,  in  order  that,  if  possible,  I  might  further  assist 
Sir  Arthur  Pearson's  splendid  and  energetic  efforts  for 
these  sadly  afflicted  Ijrothers,  I   have   been  in  coiiinuinica- 
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tion  with  the  secretaries  and  managers  of  fifty  of  the 
principal  blind  societies  of  the  United  Kingdom,  having 
submitted  my  suggested  list  of  employments,  and  requesting 
any  further  propositions,  but  regret  that  only  six  were  able 
to  make  additional  suggestions. 

The  following  sources  of  employment  were  submitted  to 
the  various  secretaries  :  Basket  making  (including  willow, 
cane,  and  rush  work)  ;  mat  making  ;  brush  'making  (in- 
cluding broom,  hair,  and  pile  makers)  ;  boot  and  shoe 
making ;  rope,  wire,  and  cord  makers  ;  cork-fender 
making ;  weaving ;  cane  chair  seating  ;  knitting  by  auto- 
matic machine  ;   net  braiding  ;    window-cord  plaiting. 

Special  occuiiations  for  tcounded  soldiers  and  sailors. — 
Boot  repairing;  carpentry;  poultry  farming;  dairymen 
and  vegetable  gardening  ;  diving,  for  salvage  purposes ; 
telephone  operator  to  private  switch  ;  shop  keeping  ; 
hawking,  including  tea  agencies ;  piano-tunifig  for  the 
musical  ;  blind  visiting,  libraries,  collector  of  subscrip- 
tions, rates,  and  accounts  ;  shorthand  typist. 

Further  suggestions  by  :  Mr.  Thurman  (Birmingham), 
insurance  agent;  Mr.  Cleek  (Leicester),  teaching;  Mr. 
Stone  (Edinboro'),  teaching;  Miss  Robinson  (Wakefield) 
and  Mr.  Clements  (Norwich),  journalistic  ;  Dr.  Bain- 
brigge  (Kent),  permanent  concert  party  dictaphone ;  and 
for  the  partially  blind  (with  whom  I  have  nothing  to  do), 
by  Mr.  Stone  (Edinboro^),  wireless  operator  and  drill 
instructor  to  children. 

Comments  were  made  on  my  pi'oposed  occupations  by 
the  following  experienced  instructors  of   the  blind  : 

Mr.  Thurston  (Birmingham). — I  hesitate  to  suggest 
mat-making,  because  of  the  trimming  of  the  mats.  This, 
however,  might  be  done  if  a  blind  soldier,  practising 
this  industry,  happened  to  live  in  the  neighbourhood  of 
workshop  for  the  blind  where  mat-making  is  practised. 

Mr.  Priestley  (Bradford). — Lays  great  stress  on  the 
necessity  for  sighted  supervision,  adding  it  is  his  experi- 
ence that  home  industries  largely  fail  because  there  is  no 
guiding  hand  in  little  things  that  turn  up  from  time  to  time. 
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Dr.  Rnsendalf  (London  Association  for  the  Blind). — 
Ridicules  the  idea  of  any  blind  man  being  trained  to  earn 
his  own  living  in  throe  or  four  months  to  be  of  a  perma- 
nent utility,  and  .at  once  strikes  off  all  my  suggestions 
except  piano-tuning,  telephone  operator,  and  blind  visitor 
and  collector. 

Mr.  Hardy  (York). — There  is  an  objection  to  daii-ymon 
iiiid  milkman  from  the  point  of  view  of  the  public 
h(>alth. 

Mr.  Stono  (Edinburgh). — I  should  say  boot-repairing, 
carpentry,  poultry-farming,  dairy-farming,  vegetable  gar- 
dening are  all  suitable  and  possible  occupations,  but  I  have 
found  that  hoot-rej^airing  is  not  at  all  a  suitable  occupa- 
tion for  a  blind  man  in  Scotland,  although  it  may  be  in 
Eno'land.  Carpentry  as  a  means  of  livelihood  not  possible 
unless  carried  on  in  a  large  workshop.  Poultry-farming, 
dairy-farming,  and  vegetable  gardening  require  capital. 
Telephone  operating,  shop  keeping,  piano  tuning,  massage, 
typewriting  provide  a  competent  living.  Piano-tuning  is 
one  of  the  best,  but  requires  aptitude. 

I  fear  and  anticipate  that  Sir  Arthur's  address  will 
have  probably  included  most,  if  not  all,  of  the  above  list 
of  possible  occupations,  which  of  necessity  must  be 
lengthy,  fi'om  which  to  select  an  appropriate  employment 
in  order  that  not  only  as  a  permanent,  but  lucrative  occupa- 
tion, of  a  lasting  nature  for  body  and  mind  may  follow 
the  training. 

For,  apart  from  blindness,  there  are  difficulties  to 
contend  with — 

{1)  Bodily  deficiencies,  such  as  loss  of  fingers,  limbs, 
and  sense  of  touch. 

(2)  The  adaptability  of  personal  temperament,  previous 
education,  and  social  position. 

(3)  The  receipit  of  pensions,  which  would  naturally 
cause  a  dislike  for  laborious  employment  or  the  control 
and  regulations  of  an  institution. 

(4)  The  necessity  for  available  assistance,  to  ensure 
success    in    certain    employments.      Much    stress    of    this 
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latter  point  is  made  by  several  of  those  replying  to  my 
letter,  and  which  I  fully  endorse.  Nevei'theless,  assuming 
a  fair  amount  of  competency  and  business  capacity,  tele- 
phone operator  at  a  private  switch  ;  piano-tuning,  blind 
visiting,  librai'ian,  collector,  etc. ;  massage,  typist,  and 
dictaphone,  teaching,  can  certainly  be  carried  out  with  the 
aid  of  a  guide  only,  or  even  in  some  cases  alone.  If  the  blind 
man  is  blessed  Avith  a  good  wife,  poultry  farming,  dairyman, 
and  pig  keeping,  etc.,  vegetable  gardening,  I  think  the  best. 
I  happen  to  know  one  such  man  (blind),  son  of  a  farmer, 
who  made  sufhcient  as  a  dairyman,  etc.,  to  enable  him  to 
retire  on  a  small  income  before  he  reached  the  age 
of  fifty. 

Re  teh'plioue  work. — It  seems  to  be  impossible  at 
any  public  up-to-date  office,  as  the  calls,  etc.,  are  made 
by  coloured  electi-ic  lamps,  and,  in  fact,  the  sighted 
operators  are  required  to  pass  a  colour  vision  examina- 
tion prior  to  election,  and,  as  there  are  so  few  private 
switches,  especially  on  the  old  system,  this  occupation 
must  be  limited. 

Re  massage. — Assuming  the  blind  man  is  of  good  social 
position  and  education,  and  especially  if  he  has  previously 
been  in  gentlemen's  service  as  valet,  butler,  etc.,  this  is 
one  of  the  best  occupations,  so  much  depending  on  the 
manner  and  courtesy  when  treating  patients. 

Re  typist. — To  a  former  such  clerk,  St.  Dunstan's 
training  is  sufficient  to  ensure  complete  success,  as  I  know 
from  one  case  in  my  own  city,  where  such  a  blind  soldier 
has  been  i-einstated  to  his  old  position  at  liis  old  salary, 
and  is  giving  satisfaction. 

Re  tuning. — If  decided  musical  talent  is  present,  the 
obtaining  of  a  degree  should,  if  possible,  be  taken. 

But  the  greatest  and  most  useful  of  all  occupations  (for 
pensioners)  is  undoubtedly,  as  Sir  Arthur  Pearson  em- 
phasised at  the  1914  conference,  the  complete  mastery 
of  the  Braille  type,  which,  like  swimming,  skating,  riding, 
etc.,  is  never  forgotten. 

May  I   be  permitted  to   say  one  word   re  "■  after-care," 
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the  hitost  of  St.  Dunstan^s  grand  iiiovements.  I  am  not 
aware  of  the  views,  but  it  seems  to  me  that  if  every  man 
were  allocated  to  the  local  institution  in  the  situation  of 
his  own  home,  failing  which,  the  division  of  the  union  of 
iii.stitutions,  societies,  and  agencies  for  the  blind  in  which 
he  resides,  all  the  necessary  assistance  could  be  obtained 
and  would  be  gladly  given,  and  he  would  feel  he  had 
someone  near  at  hand  to  whom  he  could  always  refer 
for  any  assistance  required  ;  at  the  same  time  it  would 
relieve  the  responsibility  of  the  National  Institution. 

As  representing  the  Hull  Blind  Institution,  so  long  as 
T  am  officially  connected  therewith,  it  will  be  my  own 
pleasure  and  privilege  to  do  all  I  can  to  assist  these 
patriotic  heroes. 

Mr.  A.  Lawson 

said  :  As  my  contribution  to  this  afternoon's  discussion  I 
want  to  emphasise  the  importance  of  certain  features 
appertaining  to  the  great  question  of  the  training  the 
blind  ;  and  around  the  kernel  of  this  discussion,  viz.  the 
best  means  of  employing  the  blind  so  as  to  enable  them 
to  regain  their  independence  and  continue  to  be  useful 
citizens,  circle  no  less  important  points  as  to  the  methods 
by  which  these  means  are  to  be  obtained. 

Before  the  war  these  adjuncts  to  the  actual  teaching 
of  handicrafts,  etc.,  were,  to  a  very  large  extent,  neglected, 
not  because  they  were  not  to  some  extent  realised,  but 
because  the  machinery  to  cope  with  them  was  not  in 
being.  We  were  at  that  time  presented  with  the  picture 
of  a  number  of  isolated  societies,  trusts,  and  Avorkshops 
mostly  doing  excellent  work,  but  acting  more  or  less  indepen- 
dently of  each  other.  A  certain  number  of  blind  charities 
existed,  as  they  do  now,  dealing  with  one  particular  phase 
of  the  question,  such  as  money  grants ;  others  speciall}' 
directed  their  attention  to  literature  for  the  blind  ;  others 
furnished  workshops  for  teaching  handicrafts,  and  but  very 
few  attempted  a  systematic  training  of  the  blind  in  all  its 
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varied  aspects.  In  this  way  there  was  much  overlapping 
and  a  great  deal  of  inevitable  inefficiency.  The  work- 
shops were  too  few  and  badly  placed,  the  means  of 
obtaining  the  necessary  funds  to  admit  the  poor  blind 
for  training  and  maintaining  them  during  training  were 
insufficient,  whilst  the  training  methods  themselves  were 
full  of  imperfections,  largely  the  result  again  of  money 
difficulties  and  ignorance  on  the  part  of  the  charitable 
committees  responsible  for  the  management. 

The  crowd  of  young  blinded  men  now  thrown  on  to 
their  country  has  raised  the  question  of  the  training  of 
the  blind  to  one  of  national  importance,  and  brought  into 
prominence  the  inequalities  and  inefficiencies  of  what  one 
may  now  term  "  the  old  methods.^'  The  brilliant  initia- 
tive of  Sir  Arthur  Pearson,  of  which  St.  Dunstan's  is  the 
exponent,  has,  as  the  foundation  of  its  success,  the  first 
great  principle  underlying  the  whole  question — that  of 
the  centralisation  of  effort.  That  is,  St.  Dunstan^s  was 
intended  to  become,  and  has  become,  a  centre  where  all 
aspects  of  training — moral,  social,  and  economic — are 
fostered  and  encouraged.  The  absolute  importance  of 
this  point  cannot  be  over-estimated.  We  who  have  been 
working  here  since  the  start  realise  most  forcibly  what  a 
large  number  of  isolated  questions  are  involved  in  this 
training  of  the  blind.  It  has  to  be  conceived  in  the  first 
place  that  those  who  set  out  to  train  the  blind  must  be 
themselves  trained.  Experience,  in  other  words,  is  an 
essential  factor,  and  this  can  only  be  obtained  by  time 
and  by  the  practice  acquired  at  a  centre  of  training. 
The  success  so  far  achieved  by  St,  Dunstan^s  is  largely 
owing  to  the  realisation  by  its  founder  that  the  blind 
man  cannot  be  trained  by  giving  him  a  pension  and 
casting  him  loose  to  attend  a  reading-class  here  and 
workshop  there,  when  and  where  he  is  so  disposed  or  other- 
wise. It  consists  in  forming  a  college  where  the  blind  man 
is  received  to  learn  first  how  to  live  as  a  blind  man,  to  be 
encouraged  and  supported  in  his  initial  difficulties  by  the 
companionship  and  experiences  of  others  similarly  placed. 
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He  is  shown  by  trained  nurses  or  nurse  companions  how 
to  overcome  the  ])rimary  difficulties  of  dress,  feeding,  and 
tlie  maintenance  of  his  social  independence,  the  loss  of 
which  has  been  hitherto  one  of  the  great  stumbling- 
blocks  in  dealing  with  the  blind.  In  the  learning  of 
trades  and  handicrafts  he  is  taught  to  a  large  extent  by 
those  who  are  themselves  blind,  and  who,  on  that  account, 
realise  and  provide  instinctively  for  the  special  difficulties 
encountered  by  l)liiid  pupils.  He  is  put  into  healthy 
competition  with  others  striving  to  overcome  these  diffi- 
culties, and  the  spirit  of  emulation  is  fostered.  Further,  he 
is  set  no  special  number  of  lessons  at  so  much  an  hour  or 
boarded  out  at  so  much  a  week.  He  comes  to  be  trained, 
and  he  is  kept  until  he  is  trained.  The  period  has  no 
fixed  limit,  for  the  business  of  the  college  or  centime  is  to 
turn  out  a  healthy,  independent,  and  active  citizen. 

Again,  at  St.  Dunstan's  the  social  side  of  life  has  a 
full  and  necessary  importance.  The  blind  must  not 
only  be.  taught  to  be  useful  independent  citiziens — they 
must  be  taught  to  play  as  well  as  to  work.  That  is  a 
side  of  training  which,  until  to-day,  has  never  been 
realised  at  all,  and  yet  we  who  work  here  are  daily 
impressed  by  the  power  of  enjoyment  apparently  so 
largely  lost  with  the  destruction  of  sight,  which  comes 
bubbling  to  the  surface  as  the  patient  regains  the  con- 
sciousness that  the  joy  of  life  has  only  been  masked.  It 
is  a  sight  for  wonder  and  a  sight  of  the  keenest  pleasure 
to  see  the  men  dancing  or  out  on  the  lake  rowing.  There 
is  not  a  suspicion  of  force  or  endeavour.  One  realises  at 
once  that  it  is  all  the  natural  outcome  of  physical  spirits 
once  more  finding  its  true  way  into  the  life  of  the  blinded 
man.  We  have  a  band  here  and  concerts,  and  family 
tea-fights  and  physical  exercises  on  the  lawai,  debates  on 
current  topics  ;  and,  in  fact,  all  the  exercises  and  pleasures 
of  a  collegiate  life.  And  the  converse  side  of  the 
■question,  the  teaching  the  blind  to  play  as  a  means  of 
reaching  the  blind  to  work,  is  of  no  mean  importance. 
The  old'  a<iage  of   "All  work   and   no  play  makes  Jack  a 
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dull  boy  "  is  as  ti*ue  for  the  blind  as  for  the  sighted. 
Henceforth  there  is  to  be  no  moi'e  sitting*  at  the  fireside 
twiddling  the  thumbs  with  nothing  to  do,  but  a  handi- 
craft to  pass  away  some  of  the  tedious  hours.  What  we 
are  beginning  to  ask  ourselves  now  is — what  we  cannot 
teach  the  blind,  not  what  we  can. 

All  these  things,  which  I  have  hastily  and  insufficiently 
sketched,  come  from  centralising,  and  can  only  be  done 
by  centralising.  That  is  a  point  that  we  have  got  to  drive 
home.  No  more  overlapping  of  interests  and  money. 
Economy  of  eifort,  economy  of  money,  and  plenitude  of 
success  attend  the  realisation  of  this  point. 

And  now,  having  hastily  sketched  the  first  great 
principle  of  St.  Dunstan's  eifort,  that  of  centralisation 
with  its  attendant  advantages  to  the  blind  and  their 
training,  let  me  pass  on  to  its  corollary — the  After-care 
Department,  This  great  work,  as  important  in  its  way  as 
the  actual  training  itself,  owed  its  inception  to  the  principle 
of  centralisation.  It  consists  in  following  up  and  looking 
after  the  blinded  man  when  once  more  he  seeks  his  place 
in  the  world.  Such  a  work  as  was  conceived  and  is  now 
being  carried  out  could  only  spring  from  a  centre.  .Were 
it  not  for  the  After-care  Department  the  blinded  man,  on 
completion  of  training,  would  be  left  more  or  less  to  shift 
for  himself,  or,  at  the  best,  dependent  on  what  local  eifort 
might  by  chance  be  forthcoming  to  help  him  over  the 
unavoidable  diificulties  of  his  new  life.  Thus  a  blind 
man  needs  active  supervision  as  regards  his  work  ;  mis- 
takes creep  in,  which  not  being  seen  are  not  corrected, 
and  so  his  chance  mistake  becomes  a  habit  and  the 
character  of  his  work  inevitably  deteriorates.  So,  too, 
the  purchase  of  suitable  materials  and  the  marketing  of 
his  goods  require  active  and  intelligent  help ;  and,  in 
short,  kindly  supervision  in  all  sorts  of  ways  is  a  most 
necessary  factor  to  help  a  blinded  man  to  compete  on  a 
fairly  equitable  standard  with  the  sighted  man.  For  this 
special  work  a  special  knowledge  of  the  man,  his  capa- 
bilities, and  his  capacity  are  required.      All  these  factors 
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of  knowledge  are  first  gained  at  his  centre  of  training, 
and  on  leaving  he  is,  so  to  speak,  passed  on  to  the  After- 
care Department,  which  starts  its  work  on  his  behalf 
already  equipped  with  all  the  information  that  can 
advantageously  be  put  at  its  disposal  for  the  future 
guidance  of  the  man.  Time  does  not  permit  me  further 
to  expand  on  this  part  of  the  work,  but  the  more  one 
sees  of  the  work  for  the  blind  the  more  obvious  does  it 
become  that  training  must  be  followed  up  by  a  continuity 
of  perpetual  effort.  The  ideals  set  out  at  the  beginning 
of  this  Hostel  have  continually  and  progressively  expanded 
and  will  continue  to  expand.  The  after-care  work  was  a 
revolutionary  conception.  Nothing  like  it  has  ever  before 
been  attempted,  but  just  as  the  vital  importance  of  it  is 
realised,  so  too  the  colossal  nature  of  its  task  demands 
that  it  shall  be  simplified  in  so  far  as  is  possible  by 
centralising  the  effort. 

There  is  just  one  point  in  this  connection  which  needs 
a  word.  There  is  a  natural  tendency  just  now  to  put  our 
blinded  soldiers  on  .a  very  high  pedestal  indeed.  The 
pedestal  is  not  of  their  own  choosing,  and  all  of  them 
cannot  live  up  to  the  height  of  it.  I  mean  that  the  men 
are  not  the  wingless  angels  to  whose  ranks  for  the 
moment  they  are  exalted,  and  it  is  just  this  that  makes 
the  judicious  handling  by  an  After-care  Department  of 
such  special  importance  at  the  moment.  There  is  a 
natural  tendency  to  spoil  good  men  by  over-petting, 
whilst  others,  who  are  far  removed  from  righteousness, 
are  correspondingly  influenced  to  take  undue  advantage 
of  what  they  can  get.  All  this  will  remedy  itself  in  time, 
but  at  the  present  it  is  more  than  ever  desirable  that 
there  should  be  a  body  to  which  reference  can  ahvays  be 
made  with  regard  to  a  man's  antecedents,  character,  and 
so  forth. 

And  now,  having  said  a  few  w^ords  on  the  past  and 
present,  I  will  conclude  with  a  few  hopes  as  to  the 
future. 

One  great  problem  of  dealing  with   this  new  crowd   of 
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comparatively  healthy^  blind  men  is  the  eternal  sex  ques- 
tion. Now,  it  is  quite  certain  that  the  best  thing  for  a 
young  blind  man  is  marriage.  It  is  most  advisable  from 
every  point  of  view.  The  sexual  point  is  so  obvious  that 
it  needs  no  further  remark,  but  just  as  important  is  the 
fact  that  the  blind  man  cannot  see  how  he  looks  to  the 
world.  He  is  as  happy  with  dirt}'  clothes  as  brushed 
ones — he  cannot  see  if  his  nails  are  clean  or  his  boots 
dirty  and  so  forth,  for  one  can  go  on  multiplying  the 
needs  of  a  helpmate  almost  indefinitely.  Unfortunately 
the  blindness  of  a  man  brings  him  into  great  disadvantage 
in  the  marriage  market.  From  the  man's  point  of  view 
he  cannot  look  upon  the  lady,  and  so  he  may  fall  an  easy 
prey  to  some  worthless  virago  who  would  marry  and  make 
him  miserable.  From  the  woman's  point  of  view,  marriage 
with  a  blind  man  means  giving  up  her  life  to  him  in  a 
much  more  complete  sense  than  is  usually  associated  with 
matrimony.  The  non-realisation  of  this  plain  fact  must 
tend  to  failure  in  marriage  with  a  blind  man.  Thus  the 
C[uestion,  important  as  it  is,  teems  with  difficulties,  as  we 
have  already  found  out  at  St.  Dunstan's.  The  After-care 
Department  may  in  the  future  do  very  much  in  protecting 
the  men  from  unscrupulous  women,  and  may,  perhaps,  if  I 
may  be  permitted  the  gentle  hint,  be  allowed  to  associate 
itself  with  the  introduction  of  eligible  maidens  desirous 
of  consecrating  their  lives  to  help  on  the  good  work. 

On  this  account,  too,  I  much  hope  that  in  the  near 
future  homes  or  clubs  for  young  blinded  men  may  be 
formed  over  the  country  where,  after  training,  they  may 
live  and  feed  and  be  looked  after,  going  thence  to  their 
daily  work.  Such  homes  would  be  an  inestimable  boon, 
and,  if  properly  run,  would  keep  the  men  from  all  sorts  of 
temptations  to  which  they  might  fall  an  easy  prey. 

Lastly,  we  have  now  to  remember  that  the  work  being 
done  for  blinded  soldiers  has  raised  the  cry — a  somewhat 
bitter  one — -fi'om  the  blinded  civilians  that  all  is  being 
done  for  the  soldier  and  nothing  for  the  civilian.  It  is 
true    in    a    sense    and    for   the    moment,    but    it   is   to   be 


150  DISCUSSION    ON    EMPLOYMENT   OF    THE    BLIND. 

remembered,  as  Sir  Arthur  Pearson  said  to  me  when  we 

were   talking   of   this  subject,  that  the  blinded  soldier  is 

the  greatest  advertisement  that  the  blinded  civilian  has 

ever  had.      If  it  had  not  been  for  the  war,  St.  Dunstan's 

would   not   exist.      Without   exaggeration   it  can  be  said  J|. 

that  to-day  no  war  charity  has  a  hold   on   the   people   of  I* 

England  to  the  extent  of  that  one  which  is  given  up  to 

the    help    of    the    blinded    soldier.       The    treatment    and  • 

training   of   the    blind    has    been   revolutionised,  and   the  |. 

benefits  thus  obtained   for  the  blinded  soldier  will  inevi-  I] 

tably  and    in    due    course    be    haiided  on  to  the  blinded  | 

civilian.  f 


Mr.  H.  B.  Grimsdale  :  j 

In  this  discussion  on  the  question  of  employment  of  the  j 

blind,    it    would    be    absurd    for    any    single    speaker    to  ' 

attempt   to   cover  the  whole  subject.      Therefore   I  have  ': 

suppressed  all  extraneous  matter  and  propose  to  speak  to 
the  Society  on  one  point  only,  that  is,  on  the  question  of 
what  professional  work  may  be  undertaken  by  the  blind  ; 
and  in  this  I  use  '^  professional  "  as  opposed  to  "handi- 
craft." 

It  is  often  forgotten  that  in  some  important  respects 
the  blind  professional  man  is  less  at  a  disadvantage  than 
the  blind  handicraftsman.  Yet  it  is  obviously  true.  The 
blind  man's  brain  is  as  good  as  the  brain  of  a  seeing  man, 
and  his  brain-work  is  comparatively  little  hampered  by 
the  want  of  sight.  Xay,  the  necessity  of  training  the 
memory  may  place  the  blind  man  in  an  advantageous 
position  in  certain  cases. 

We  all  know  how  much  can  be  done  by  blind  profes- 
sional men  ;  if  even  we  have  forgotten  the  outstanding 
example  of  Henry  Fawcett,  political  economist,  statesman, 
and  postmaster-general — political  reputations  are  pro- 
verbially of  short  life — yet  we  have  constantly  here 
before  us  a  monument  aere  perennius  of  the  work  of  a 
blind   man    whose   devotion    and   organising   capacity  bid 
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f.'t.ir  to  raise  all  blind  men  in  the  country  to  that  position 
of  self-support  and  self-respect  which  all  who  work  for 
the  blind  wish  to  see  attained. 

I  assume  that  the  Society  wish  to  hear  of  remunerative 
employment,  and  therefore  I  shall  say  nothing  of  employ- 
ment which  is  interesting  and  recreative  solely. 

And  at  the  outset  I  wish  to  emphasise  a  truism,  so 
obvious  that  it  seems  hardly  worth  stating,  yet  it  is  fre- 
quently forgotten. 

No  one  employment  can  be  recommended  for  all  blind. 
^fany  factors  decide  the  suitability  of  any  profession  for 
any  individual,  and  if  a  larger  percentage  of  blind  men 
are  able  to  earn  a  livelihood  by  the  practice  of  mnsic  than 
obtains  among  sighted  professional  men,  this  does  not 
mean  that  all  blind  men  are  musical. 

It  means  that  among  the  professions  open  to  the  blind, 
music  is  that  in  which  they  are  least  handicapped  by  their 
disability. 

The  blind  who  may  be  educated  for  some  remunerative 
occupation  may  be  divided  into  two  main  classes,  by  age. 
Those  who  are  blind  during  their  school  life  ;  those  who 
become  blind  in  early  adult  life.  In  normal  times  the 
former  largely  preponderate  ;  during  the  present  war  the 
question  of  the  young  adult  blind  has  assumed  a  special 
importance,  owing  to  the  sudden  influx  of  a  large  number 
of  wounded  soldiers,  but  this  we  may  hope  will  be  only 
temporary. 

The  division  is  of  gi-eat  practical  importance,  because 
the  profession  of  music  offers  no  chance  of  real  success  to 
anyone  who  begins  its  study  after  school  age. 

Our  aim  must  be  to  let  every  blind  child  have  his 
chance  of  education  to  show  what  he  is  worth ;  if  his  brain 
is  of  good  quality,  do  not  let  it  be  wasted  to  the  country 
by  forcing  him  into  some  badly-paid  handicraft,  at  which 
he  can  never  compete  on  an  equality  with  his  sighted 
fellows;  let  him  use  for  his  own  and  for  his  country's 
good  his  best  gifts  to  their  best  advantage. 

One   of   the   best   known  workers  for  the  blind  said  in 
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his  evidence  before  the  Couimission  :  "  If  a  young  man  or 
woman  has  the  sliglitest  possibility  of  earning  a  living  by 
brain-work,  his  chances  are  a  hundred  to  one  against  the 
chances  of  earning  a  living  by  his  hands.  He  is  handi- 
capped all  the  time  with  his  hands,  but  when  he  comes 
to  working  with  his  brain  he  is  as  good  as  any  other 
man.  There  is  no  doubt  that  he  ought  to  be  given  that 
chance.*' 

There  are  many  factors  in  choosing  a  profession  for  the 
blind  child. 

The  blind  child  has  just  as  much  personal  equation  as 
the  sighted,  and  if  the  choice  of  professions  are  limited, 
the  choice  must  be  made  with  the  greatest  care. 

Blind  men  have  made  successes  at  music,  teaching,  in 
the  Church,  Government  (Fawcett),  poultry  farming,  and 
many  varieties  of  business. 

In  all  handicrafts  the  blind  man  is  indubitably  severely 
handicapped  by  his  blindness ;  in  some  more  in  some  less, 
but  in  all  it  must  be  a  severe  handicap. 

In  professions  the  handicap  is  not  so  marked  ;  the  blind 
man's  brain  is  as  bright  and  his  memory  is  usually  better 
than  that  of  his  sighted  competitor,  therefore  it  seems 
obvious  that  we  should  encourage  any  blind  man  to  take 
up  any  profession  that  means  brain-work  rather  than  a 
handicraft,  at  which,  except  in  most  unusual  circumstances, 
he  will  not  be  able  to  compete  at  anything  like  equal 
terms  with  the  sighted. 

Now,  what  professions  are  there  which  are  open  to  the 
blind  man,  and  how  can  we  prepare  him  for  them  ? 

In  this  short  paper  I  propose  to  speak  only  of  what  I 
have  had  experience,  and  my  experience  has  been  gained 
at  the  R.N.C.  Hei-e,  as  you  all  know,  the  special  training 
is  directed  largely  to  the  development  of  any  musical 
faculty,  but  there  are  other  though  subsidiary  employ- 
ments, the  chief  of  which  are  teaching,  typewriting,  and 
last,  but  not  least,  the  learned  professions — law  and  theo- 
logy. 

To  take  the  last  first,  the  Church  has  a    considerable 
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number  of  blind  clergy;  six  or  seven,  I  think,  received 
their  education  at  the  Normal  College.  The  life  of  a 
clergyman  depends  less  perhaps  on  his  power  of  sight 
than  that  of  any  other  man,  but  without  a  strong  natural 
leaning  toward  it  no  one  should  think  of  enterinsf 
thereon. 

Blind  lawyers  are  not  numerous,  and  I  know  of  one 
only  who  was  blind  when  trained  ;  but  there  are  others. 
In  America  special  grants  are  made  by  the  States  to  blind 
students  of  the  law  at  the  university  to  pay  for  the  services 
of  a  reader ;  it  is  not  practicable  to  have  all  the  books 
necessary  printed  in  Braille.  In  this  country  there  is  no 
such  grant  in  aid,  and  therefore  the  blind  man  is  very 
disadvantageously  placed.  He  must  have  sufficient 
pirivate  means  to  allow  him  the  constant  services  of  a 
reader  to  enable  him  to  tackle  the  subject,  even  for 
examination  purposes. 

Teaching  would  seem  at  first  to  be  one  of  the  best 
openings  for  the  highly-trained  and  educated  blind  man. 
There  can  be  no  doubt  as  to  the  value  of  blind  teachers 
in  blind  schools,  and  in  Great  Britain  there  are  a  very 
considerable  number  of  teachers  of  the  blind. 

Before  the  Commission  evidence  was  given  by  inany 
authorities,  and  all  spoke  highly  of  blind  teachers,  though 
it  is  only  right  to  say  that  those  who  supported  them  most 
strongly  were  those  who  had  most  experience  of  their 
work,  and  the  sighted  authorities  were  not  always  very 
enthusiastic.  At  the  same  time,  the  record  of  the 
London  County  Council  blind  schools,  in  which  from 
30  to  50  per  cent,  of  the  teachers  are  blind,  shows  that 
they  are  not  unappreciated. 

I  do  not  know  precisely  the  number  of  blind  teachers 
in  all  the  schools  for  the  blind  in  Great  Britain,  but  in 
the  United  States  there  are  112  among  the  449  teachers 
of  the  blind.  Probably  the  number  is  about  the  same  in 
England. 

Mr.  Latimer,  the  head  of  the  Maryland  School  for  the 
Blind,  says  that  the  blind  teachers  in  that  school  are  the 
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best  teachers.  The  blind  teacher  thinks  in  the  same 
terms  as  the  blind  scholai*,  the  sighted  man  thinks  in 
sighted  terms  and  then  translates  the  result  into  Braille 
or  other  blind  symbol. 

Further,  the  examples  of  the  blind  teacher — his  known 
success — is  a  great  help  in  encouraging  the  young  blind 
to  follow  in  his  steps.  Mr.  Latimer  says  that  he  has 
often  been  told  by  his  pupils  of  the  good  his  presence  has 
done  in  that  way. 

There  is,  at  the  Normal  College,  a  branch  training 
school,  called  the  Smith  College ;  the  training  is  long  and 
laborious,  lasting  at  least  five  years  ;  for  many  years  the 
candidates  have  been  few  ;  at  the  time  of  the  Commission 
it  was  stated  that  there  were  no  students  then  under 
training.  The  principal  tells  me  that  he  discourages  by 
all  possible  means  those  students  who  wish  to  enter  on 
this  career,  because  time  has  shown  that  success  in  after 
life  is  not  commensurate  with  the  time  taken  in  training ; 
many  of  the  trained  teachers  are  not  able  to  obtain 
employment  of  any  kind,  and  have,  after  a  vain  struggle, 
to  give  up  hope  of  teaching  and  begin  again  to  learn  a 
new  method  of  livelihood. 

Vacancies  are  very  few  among  the  posts  for  blind 
teachers ;  the  principal  told  me  that  he  did  not  think 
there  had  been  more  than  two  or  three  in  any  year  for  a 
long  time. 

The  blind  staff  of  a  school  cannot  be  increased  beyond 
a  certain  portion ;  even  with  the  best  arrangements  it  is 
necessary  that  the  blind  teacher's  work  should  be  comple- 
mented by  the  work  of  a  sighted  teacher,  who  can  over- 
look the  boys  in  his  blind  colleague's  class  in  such  a  way 
as  to  ensure  that  they  are  not  losing  the  little  amenities 
of  life  which  are  taught  with  difficulty  to  the  blind  child ; 
yet  the  insight  which  the  blind  teacher  has  into  the  diffi- 
culties of  the  blind  child,  makes  the  work  of  the  blind 
teacher  superior  to  that  of  the  sighted  teacher,  however 
sympathetic. 

Comparing    the    statistics    of    efficiency    with    those    of 
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music :  Teachers,  59 ;  of  these  14  ai'e  not  classed  as 
successful.  This  is  practically  25  per  cent.  And  the 
results  would  be  yet  more  unfavourable  if  some  of  the 
recently  trained  teachers  had  not  been  able  to  obtain 
employment  as  typewriters. 

Typeivriting . — It  is  not  difficult  for  any  blind  man  to 
become  a  fairly  proficient  user  of  the  typewriter,  and  at 
many  colleges  its  use  is  taught  to  all  the  pupils,  but 
primarily  as  a  means  of  private  intercourse  rather  than  as 
a  means  of  livelihood. 

It  is  amazing  to  one  who  is  unconnected  with  this  work 
how  rapidly  and  how  easily  the  blind  acquire  the  type- 
writer habit.  The  Normal  College  pupils  make  out  the 
most  complicated  forms  and  columns  of  statistics  Avith  the 
greatest  accuracy,  and,  combining  the  use  of  the  type- 
writer with  a  system  of  shorthand  Braille,  they  are  able 
to  take  down  and  copy  out  on  the  typewriter  as  quickly 
as  many  stenographers. 

But  typewriting,  as  a  profession,  must  always  be  sur- 
rounded with  many  limitations.  The  blind  cannot  read 
from  MS.,  and  therefore  there  must  be  someone  to  trans- 
late the  MS.  into  Braille  or  to  read  it  to  the  operator. 
Nor  can  they  correct  their  own  mistakes,  though  these  are 
remarkably  few. 

It  is,  in  fact,  in  the  more  complicated  forms  of  type- 
writing, /.  e.  the  preparation  of  tabulated  statements,  etc., 
that  the  inferiority  of  the  blind  is  least  noticeable,  and  it 
is  certain  that  in  a  large  office  a  considerable  number  of 
blind  writers  might  be  employed  on  that  part  of  the 
work  which  is  suitable  to  them  without  any  sacrifice  of 
effort. 

The  first  question  which  we  will  ask  on  coming  to  the 
last  part  of  the  subject,  viz.  on  music  as  a  profession,  will 
be  the  utilitarian  one  :  "  Does  it  pay  ?  "  and  to  that  we 
can  give  a  decided  "  yes." 

Of  the  377  pupils  who  have  graduated  in  some  branch 
of  musical  education  from  the  R^.N.C,  about  318  are 
successful   in    earning   their   owni   living,  and  some  of  the 
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best  org-aiiists  and  musicians  in  the  country  received  their 
training  at  the  R.N.C. 

Somewhere  about  85  per  cent,  of  the  graduates  are 
earning  a  livelihood  in  competition  Avith  the  sighted  ;  I 
do  not  think  any  other  group  of  professions  could  show 
figures  approaching  this. 

The  musical  training  at  the  R.N.C.  is  a  long  one  ;  it 
begins  early,  as  soon  as  a  child  is  discovered  to  be 
musical,  and  goes  on  pa^'*-^«^'^"  '"'ith  the  general  educa- 
tion. The  child  is  taught  manual  dexterity  and  trained 
physically  all  the  time  that  his  musical  education  is  pro- 
ceeding. Most  of  them  learn  harmony  and  counter-point; 
all  learn  the  mechanism  of  the  piano  ;  tuning  is  taught 
with  repairing,  and  lately  the  pianola  has  been  added  as 
a  study. 

Great  attention  is  always  given  to  hand  training  ;  many 
of  the  pupils,  when  they  first  come  to  the  College,  are 
unable  to  dress  or  feed  themselves  properly ;  as  the  chief 
object  of  the  training  is  to  make  the  blind  man  indepen- 
dent, the  necessity  of  complete  mastery  of  these  elementary 
points  is  obvious.  All  children  have  instruction  in  class 
singing  ;  special  attention  is  paid  to  breathing,  voice  pro- 
duction, and  pronunciation.  Instruction  on  the  piano- 
forte begins  usually  at  seven  or  eight.  All  the  children 
have  lessons  in  Sloyd  work.  For  the  young  children  a 
large  amount  of  the  musical  work  is  done  in  classes,  but 
for  the  older  and  more  advanced  pupils  individual  tuition 
is  necessary.  It  is  the  chief  point,  perhaps,  at  the  N.C. 
that  the  blind  musician  must  have  as  good  teachers  as 
his  sighted  competitor.  Therefore  the  best  teachers  have 
been  obtained;  further,  the  position  of  the  College,  near 
the  Crystal  Palace,  has  given  opportunities  to  the  pupils 
of  hearing,  almost  every  day,  concerts  of  great  variety. 
These  have  unfortunately  ceased  at  present. 

The  directors  of  various  musical  societies  give  the 
pupils  of  the  Normal  College  privileges,  which  to  some 
extent  counterbalance  this  loss. 

Those  who    are   trained   as  organists  are  given  oppor- 
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tunities  of  choir-training,  and  are  encouraged  to  act  as 
deputy  organist  on  occasions. 

As  to  the  tuners,  Sir  Francis  Campbell  was  convinced 
that  they  must  be  more  carefully  prepared  even  than 
their  sighted  competitors ;  they  are  all  taught  to  play, 
they  have  instruction  in  voice  production  and  develop- 
ment, they  study  harmony  and  counterpoint ;  and,  by 
daily  choir  practice,  cultivate  a  good  musical  taste. 

They  are  taught  repairing,  and  the  preliminary  tuition 
in  manual  dexterity  acquired  in  the  junior  school,  serves 
them  in  good  stead  in  the  technical  work. 

Capt.  A.  W.  Ormond 

said  he  would  like  to  elaborate  somewhat  what  Mr. 
Lawson  said  about  the  matrimonial  question,  especially  in 
regard  to  training  candidates  for  matrimony.  In  1911  there 
were  45,000  persons  who  could  probably  be  classified  as 
blind  in  the  United  Kingdom.  Therefore  there  seemed 
to  be  a  large  opening  for  the  excess  of  women  who,  one 
was  told,  existed,  and  who  required  work  or  some  form  of 
occupation.  And  he  would  suggest  to  Sir  Arthur  that  it 
would  be  an  excellent  thing  if  here,  at  St.  Dunstan's, 
they  were  not  only  training  blinded  men  for  the  purpose 
of  living  normal  lives,  but  that  there  should  also  be 
trained  women  who  would  be  capable  of  running  clubs, 
such  as  Mr.  Lawson  mentioned.  He  had  not  previously 
thought  of  clubs,  but  he  had  thought  it  would  be  better 
if  there  were  women  who  were  properly  trained  who 
could  cook,  read  Braille,  typewrite,  and  who  understood 
the  general  management  of  a  home,  or  a  house,  in  which 
lived  four  or  five  blinded  men  who  could  support  the 
house  by  their  industry.  The  idea  was  that  in  this  way 
there  could  be  established  homes  for  blinded  unmarried 
men.  He  did  not  knoAv  whether  the  After-care  Com- 
mittee had  already  considered  this.  Perhaps  Sir  Arthur 
would  think  about  it,  and  decide  whether  it  was  of  any 
value. 
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Another  point  he  wished  to  refer  to  was,  a  recom- 
mendation made  at  a  meeting  of  the  Section  of  Ophthal- 
mology of  the  Royal  Society  of  Medicine,  that  before 
individuals  were  pronounced  blind,  they  should  be  certified 
to  be  so  by  a  properly  qualified  ophthalmic  surgeon.  He 
had  a  letter  from  Mr.  Stainsley,  who  was  the  Secretary- 
General  of  the  Institute  for  the  Blind,  in  which  he 
suggested  that  when  a  blind  man  came  for  a  decision  as 
to  an  occupation,  his  case  should  be  submitted  to  a  com- 
mittee, on  which  there  should  be  an  ophthalmic  surgeon 
as  well  as  a  physician.  This  would  save  the  person  from 
entering  on  a  coui-se  of  life  in  which  there  might  be  a 
considerable  amount  of  disappointment. 

Another  point  was  one  which  speciall}^  concerned  oph- 
thalmic surgeons.  Sir  Arthur  was  somewhat  damping  in 
his  remark  as  to  ophthalmic  surgeons  trying  to  save  even 
a  little  sight,  but  he,  the  speaker,  thought  every  effort 
should  be  put  forward  to  render  these  men  presentable. 
For  a  blind  man  who  had  to  go  out  into  the  world  to 
make  a  living,  it  Avas  a  very  great  factor  in  his  earning 
capacity  that  he  should  be  presentable,  i.  e.  not  disfigured, 
or  at  least,  disfigured  as  little  as  possible.  It  was  for  the 
ophthalmic  surgeon  to  make  an  effort  to  render  the  dis- 
figurements as  small  and  as  unobtrusive  as  possible.  To 
this  end,  the  man  should  be  encouraged  to  submit  to  the 
fatigue  of  the  needed  operations  to  bring  this  about. 
Often  a  man  would  put  the  question  :  "  Can  you  make  me 
see,  doctor  ?  "  and  often  one  had  to  confess  one  could  not 
do  that,  and  he  had  sometimes  found  it  difficult,  in  those 
circumstances,  to  persuade  the  man  what  a  difference  the 
operation  Avould  make,  to  his  comfort  and  his  welfare: 
how  necessary  it  was  that  the  exposed  areas  of  conjunctiva 
should  be  covered  in,  so  that  he  should  not  be  revolting 
to  ordinary  people.  That  aspect  would  be  more  clamant 
after  the  war  was  over ;  at  present  it  was  -deemed  a 
meritorious  thing,  as  it  showed  how  much  the  man  had 
risked  for  the  sake  of  his  countr3^  But  later,  it  would  be 
considered  a  disabilitv  if  the  blinded  man  were  disfigured. 
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Mr.  Rowan 

said  he  Avas  struck  by  one  case,  which  showed  how  a  man 
might  continue  at  his  trade,  though  blind.  He  was  a 
miner.  He  told  the  man  he  would  be  blind.  He  after- 
wards lost  sight  of  him.  He  turned  up  some  time  after, 
looking  quite  tidy,  and  with  a  wife,  and  he  told  him  he 
was  able  to  earn  as  much  money  as  other  men ;  that  he 
knew  he  had  to  go  blind,  and  had  learned  to  face  it. 
Presumably  he  worked  by  touch.  He  wondered  what 
could  be  done  in  the  way  of  getting  back  to  their  own 
trade  men  who  had  been  wounded  in  the  war. 

In  conclusion,  he  would  be  glad  if  Sir  Arthur  Pearson 
would  define,  if  possible,  what  the  sense  of  obstacle 
consisted  of  :  could  it  be  described  in  any  way  ? 

The  President 

remarked  that  Sir  Arthur  Pearson  had  told  the  meeting 
that  all  things  succeeded  at  St.  Dunstan's,  and  he,  the 
speaker,  thought  the  Society's  visit  there  this  afternoon 
had  been  a  great  success.  When  it  was  proposed  that 
the  Ophthalmological  Society  should  have  this  discussion 
on  the  employment  of  the  blind,  some  people  asked  what 
the  Society  had  to  do  with  that  subject ;  it  was  even 
hinted  that  a  doctor  was  better  employed  at  the  bed-side 
than  at  a  funeral.  He,  however,  did  not  regard  that 
analogy  as  quite  apt.  When  a  patient  died,  there  was  an 
end  to  his  suffering  ;  Avhen  a  patient  lost  his  sight  some 
of  his  worst  sufferings  were  about  to  begin.  Ophthalmo- 
logists had  sometimes  to  pass  a  sentence  of  permanent 
loss  of  sight  on  a  patient  ;  as  medical  men  they  had  still 
to  treat  the  patient,  and,  if  possible,  endeavour  to  miti- 
gate the  severity  of  the  sentence  they  had  to  pass.  Their 
visit  to  St.  Dunstan's  that  day,  and  seeing  how  cheerful 
people  could  be  who  had  lost  their  sight,  would,  he 
thought,  enable  members  to  mitigate  the  sentence  very 
materially. 
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When  he  saw  the  sightless  men  here  so  cheerful,  it 
made  hiui  think  there  must  be  some  truth  in  the  tradi- 
tions about  Democrates,  who  was  supposed  to  have  put 
his  own  eyes  out,  that  he  might  be  able  to  think  more 
intensely,  and  who  is  proverbially  known  as  "  The 
Laughing  Philosopher." 

Before  members  left,  he  would  ask  them  to  pass  a 
hearty  vote  of  thanks  to  Sir  Arthur  Pearson  for  his 
address  and  permission  to  visit  the  institution  ;  he  hoped 
it  would  be  carried  by  applause. 

Capt.  Cruise 

said  that  Capt.  Ormond  and  he  had  talked  over  the 
question  of  the  disfigurement  of  soldiers  with  facial 
injuries,  and  they  agreed  that  ophthalmic  surgeons  could 
not  be  too  patient  or  too  persistent  in  their  efforts  to 
make  the  subjects  of  such  injuries  as  presentable  as 
possible  by  plastic  surgery.  Sir  Arthur  Pearson  had 
stated  that  it  was  much  easier  to  teach  men  who  were 
completely  blind  than  to  teach  those  who  had  a  vestige  of 
sight  remaining  ;  but  that  statement  must  not  in  any 
way  affect  them  as  ophthalmic  surgeons  in  endeavouring 
to  save  or  restore  even  a  minimum  amount  of  vision, 
where  there  was  the  remotest  possibility  of  being  able  to 
do  so.  He  had  one  case  in  his  mind,  which  was  very 
pertinent  to  the  above  comment.  It  was  a  case  in  which 
the  man  had  only  one  eye,  and  that  was  shrivelled  and 
shrunken.  All  that  was  left  of  the  cornea  measured 
4  mm.  in  diameter.  There  was  a  kink  in  the  sclerotic 
above,  the  lens  seemed  to  have  been  dislocated  back- 
wards, and  caught  up  in  the  shrunken  scar  of  the  sclerotic. 
The  case  looked  really  desperate,  and  the  man  had  doubt- 
ful perception  of  light  only.  He,  the  speaker,  had 
performed  three  or  four  operations,  and  the  man  could 
now  see  to  walk  about,  and  was  acting  as  a  pilot  to  his 
companions  at  St.  Dunstan^s.  He  had  driven  the  man  back 
only  yesterday  from  the  3rd  London  General  Hospital  to 
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London,  and  the  pleasure  of  the  soldier  at  again  being 
able  to  know  what  was  a  tree  and  what  was  a  motor-bus 
had  very  intensely  impressed  upon  him,  the  speaker,  a 
modification  of  an  old  adage,  "  Never  say  blind." 

Sir  Arthur  Pearson 

said,  in  reply,  he  desired  to  thank  those  present  very 
heartily  for  their  kindness  in  showing  him  that  they 
appreciated  their  visit  to-day.  He  assured  them  it  had 
been  a  great  pleasure  and  privilege  to  him. 

He  would  like  to  refer  to  what  had  been  said  by  Capt. 
Ormond  and  Capt.  Cruise,  both  good  friends  of  his.  He 
wished  to  remove  any  impi'ession  his  words  might  have 
produced  that  there  could  be  any  but  the  greatest  good 
in  trying  to  save  even  slight  degrees  of  sight,  provided 
it  were  of  some  use.  Mathison  had  got  a  useful  degree 
of  sight,  and  if  he  had  sufficient  to  enable  him  to  find  his 
way  about,  let  him  go  down  on  his  knees  and  thank  God 
for  it,  because  it  was  a  priceless  possession.  What  he 
meant  was,  that  any  degi-ee  of  sight  less  than  enough  to 
enable  one  to  get  about  was  not  worth  having. 

Mr.  Arnold  Lawson  made  some  interesting  remarks 
about  blind  men  marrying.  He  thought  there  was  much 
in  what  Mr.  Lawson  said.  Marriage  bureaux  offered 
a  chance,  but  there  were  difficulties  in  that  regard, 
though  something  was  being  done  on  those  lines.  Girls 
who  came  here  passed  through  a  good  scrutiny,  and  in  only 
one  case  had  a  marriage  turned  out  badly.  All  the  others 
seemed  to  be  getting  along  very  well.  Capt.  Ormond's 
suggestion  about  training  women  to  look  after  a  coterie 
of  blinded  men  was  very  valuable,  and  he  felt  indebted 
to  him  for  it.      It  would  be  looked  into. 

He  would  like  to  say  a  word  about  the  interesting 
remarks  of  Mr.  Grimsdale  with  regard  to  the  intellectual 
employment  of  blind  people.  He  had  very  little  time  in 
which  to  address  the  meeting  at  the  opening,  or  he  would 
have  dwelt  at  considerable  length  on  the  efforts  being  made 
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at  St.  Dunstan's  to  return  men  to  their  original  occu- 
pations. He  thought  they  had  done  that  with  an  amazing 
degree  of.  success,  and  he  hoped  there  would  be  many  further 
successes  to  record.  There  were  several  fellows  who 
would  go  back  to  their  businesses,  and  he  was  sure  they 
would  acquit  themselves  as  well  as  was  done  in  the  case  of 
two  typical  instances,  one  that  of  an  officer  and  the  other 
a  private  soldier.  The  officer  was  blinded,  and,  for  four 
months,  was  a  prisoner  in  Germany,  and  during  that  time 
he  had  had  time  to  think  things  out.  Before  he  went  out 
he  was  a  colonial  director  of  a  large  firm  in  the  City,  doing 
a  big  export  business.  He  was,  when  he  returned  to 
England,  so  to  speak,  very  resigned,  satisfied  to  go  along 
as  well  as  he  could,  but  very  dubious  and  uncertain  about 
his  future.  He  had  a  wife  and  a  small  family.  He,  Sir 
Arthur,  had  a  long  talk  with  him,  and  asked  him  if  he 
was  willing  to  take  his  advice.  The  answer  was,  "  Yes." 
He  then  advised  him  on  the  next  morning  to  go  to  the 
city  offices  of  his  old  firm  and  report  for  duty.  "  What 
duty  ? "  he  said,  and  the  reply  given  was,  "  Your  old 
duty.''  The  result,  at  the  end  of  a  long  talk,  was  that 
he  said  he  would  do  it.  He,  the  speaker,  advised  him  ta 
think  up  anything  Avhich  had  transpired  when  he  was 
there  before.  If  the  Johannesburg  agent  had  got  into 
trouble  in  the  eai-lier  days,  he  could  ask  him  if  it  had 
been  straightened  out  yet.  This  would  show  that  he  still 
had  the  business  in  his  head.  The  result  was  that  this 
gallant  gentleman,  who  had  faced  his  handicap  with 
extraordinary  courage,  was  to-day  filling  the  office  of 
colonial  director  in  the  company,  and  i-ecently,  at  a 
directors'  meeting,  he  was  confirmed  in  his  appointment, 
and  his  fellow  directors  had  told  him  that  they  thought 
he  was  now  doing  his  Avork  better  than  before  he  went 
to  the  Front.  The  officer  himself  was  of  the  same 
opinion. 

The  other  case,  that  of  a  private  soldier,  was  a  man 
who  had  been  in  a  good  position  before  he  joined  the 
H.A.C.      He  did  not  cai-e  to  follow  the  suggestions  made 
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as  to  his  future ;  massage  he  did  not  like,  and  he  did  not 
care  for  shorthand  writing.  He  was  formerly  attached  to 
a  firm  of  hot-water  engineers  ;  he  was  the  member  of  the 
staff  whose  work  it  had  been  to  fit  large  buildings  with 
heating  apparatus.  He,  Sir  Arthur,  asked  the  man  if  he 
had  a  pretty  good  general  idea  of  the  business,  and  he 
said,  '^  Yes  ;  I  was  in  it  eight  years."  He  then  said  to 
him,  "  Go  back  to  it."  He  replied,  "  But  I  can't  do  the 
work  I  used  to."  "  Of  course  not ;  but  you  can  do  other 
things."  He  wrote  to  the  head  partner,  asking  him  to 
come  and  see  him,  the  speaker.  He  came,  and  promised 
to  give  the  man  a  fair  chance.  He  was  taught  Braille 
typing,  and  put  through  a  course  of  office  instruction  and 
routine.  He  had  read  to  him  the  latest  books  on  hot- 
water  engineering,  and  he  was  posted  up  carefully  in  the 
recent  developments  of  the  business.  It  Avas  arranged 
that  he  should  have  a  girl — whom  Sir  Arthur  picked  out 
— as  secretary,  and  whose  wages  were  to  be  found  for  six 
months.  He  kept  track  of  that  man.  In  three  months 
this  man  was  doing  all  the  ordinary  correspondence  of  the 
firm,  and  was  taking  his  turn  with  another  employee  in 
showing  the  visitors  the  latest  models  of  radiators  and 
heating  apparatus.  Now,  two  months  later,  he  was  doing 
a  thing  which  he  could  scarcely  ask  his  audience  to 
believe,  though  it  was  quite  true.  The  man  who  used  to 
do  his  job  now  took  his  plans  to  him,  ran  his  forefinger 
over  the  plans,  the  blind  man  then  dictated  the  specifica- 
tions which  the  foreman  entrusted  with  the  job  was  to 
carry  out,  and  ordered  the  necessary  materials.  Before 
he  was  hit  he  was  being  paid  £3  a  week  :  his  wages  now 
were  £4  a  week  ;  and  he.  Sir  Arthur,  had  it  from  the  firm 
that  this  would  soon  be  increased  to  £5,  and  the  man's 
secretary  was  paid  as  well.  In  the  opinion  of  himself 
and  of  those  for  whom  he  worked,  he  was  a  better  man 
than  before  he  lost  his  sight. 

He  could  tell  the  meeting  of  more  cases  of  the  same 
kind  had  there  been  time,  and  he  was  glad  Dr.  Grimsdale 
had   raised   the  point,  because  it  Avas,  to   him,  one  of  the 
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utmost  importance.  The  first  question  he  asked  a  blinded 
man  was,  "  What  did  you  do  originally  ?  "  and  his  hope 
was  that  he  would  be  told  something  of  his  past  which 
would  enable  the  best  to  be  made  of  his  future. 

Before  the  meeting  separated,  he  wished  to  take  the 
opportunity  of  thanking  three  distinguished  members  of 
the  ophthalmic  profession  for  the  valuable  help  they  had 
given  to  St.  Dunstan's.  He  wished  to  oifer  an  expression 
of  the  most  sincere  gratitude  on  behalf  of  himself,  and, 
above  all,  of  the  men  who  had  benefited,  to  Mr.  Arnold 
Lawson  and  Capt.  Ormond,  through  whose  hands  they  all 
had  passed.  Capt.  Ormond  attended  to  men  who  went 
to  the  2nd  London  General  Hospital,  and  Mr.  Lawson 
attended  those  who  came  from  other  camps.  Capt.  Cruise 
also  placed  his  services  freely  at  the  disposal  of  blinded 
officers.  He  wanted  the  meeting  to  understand  how 
grateful  all  at  St.  Dunstan's  felt  to  those  three  gentlemen 
for  the  very  great  help  they  had  given,  both  in  the 
general  working  and  in  their  hospital  work,  in  regard  to 
the  blinded  soldiers. 

The  sense  of  obstacle  was  a  very  interesting  one  ;  lie 
was  getting  it  pretty  well  now  himself.  He  believed  it 
depended  on  three  factors — echo,  difference  in  air-pressure, 
and  difference  in  temperature.  There  was  clearly  a  differ- 
ence of  temperature  between  a  stone  wall  and  the  surface 
of  an  open  paling  ;  one  was  cold,  the  other  was  practically 
the  same  temperature  as  the  air.  K,  in  the  open  air,  one 
was  approaching  a  wall,  much  would  depend,  in  the 
matter  of  perception,  on  the  height  of  the  wall.  If  it 
were  higher  than  one's  head,  its  presence  could  be  detected 
at  a  greater  distance  than  if  it  were  only  two  or  three 
feet  high.  Indoors,  on  carpeted  floors,  the  question  of  echo 
scarcely  came  in  at  all  ;  what  was  most  obvious  was  the 
difference  in  air-pressure  which  was  noticeable  in  still  air, 
as  in  a  house.  Change  of  temperature  was  also  quite 
definite ;  most  things  were  a  little  warmer,  or  a  little 
colder  than  the  air  surrounding  them,  and  there  was  an 
almost  indefinable   change   of   air-pressure   by  which  one 
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became  conscious  of  the  pi-esence  of  an  object  which  was 
not  discernible  in  any  other  way.  The  one  abiding 
danger  to  blind  people,  in  which  the  sense  of  obstacle  did 
not  apply,  was  a  thin  object,  such  as  a  door  half-way 
open.  That  was  a  horrible  danger.  One's  foot  missed 
it,  and  the  first  part  of  the  body  to  touch  it  was  the  face. 
In  his  house  and  here  all  doors  must  be  shut.  Unless 
one  is  quite  sure  about  this  matter,  it  was  always  best  to 
approach  a  doorway  with  half-bent  arm.  There  need  be 
no  fear  of  hurting  oneself  by  walking  into  anything 
which  was  fairly  wide,  because  the  foot  would  touch  it  first, 
if  one  were  walking  upright. 
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V.  CONGENITAL   ABNORMALITIES. 

I.  An  umisual  case  of  opaque  nerve-fihres. 

By  Leslie  Buchanan. 

(With  Plates  II  and  III.) 

The  following  notes  refer  to  a  case  in  which  a  small, 
but  interesting  and  very  unusual,  congenital  anomaly  was 
found  in  an  eye. 

The  condition  may  be  briefly  stated  to  be  congenital 
opaque  nerve-fibres  having  a  course  between  the  retina 
and  the  hexagon  pigment  layer,  not,  as  is  usual,  in  the 
anterior  (fibrous)  layer  of  the  retina. 

The  patient  was  a  man,  set.  45  years,  who  had  an  injury 
to  the  right  eye,  on  account  of  which  it  was  deemed 
advisable  to  excise  the  eye.  The  eye  was  found  to  be  in 
an  early  stage  of  irido-cyclitis,  but  there  was  no  extensive 
inflammatory  change.  The  choroid  and  retina  were  con- 
gested, and  the  macula  area  of  the  latter  was  raised  in  a 
ridge  from  the  optic  nerve  entrance  to  the  yellow  spot. 

The  globe  had  been  bisected  almost  in  the  horizontal 
plane  and  the  macular  fold  remained  in  the  lower  half. 

A  very  small,  nearly  white  band  of  fibres  was  seen  in 
the  optic  nerve  at  its  temporal  side,  and  this  was  noted  as 
opaque  nerve-fibres.  It  was  at  once  noted,  however,  that 
the  band  of  medullated  fibres  passed  sharply  round  the 
end  of  the  choroid  and  lay  between  the  retina  proper  and 
the  hexagon  pigment  layer. 

The  utmost  radial  extent  of  the  band  in  the  eye  was 
about  1  mm.,  and  its  breadth  might  be  •'25  mm. 

There  were   lesser  bands  of   medullated   fibres,  in   the 
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PLATE    II. 

Vjgh.   1  and  2  illustvate  Mr.   Leslie   Buchanan's   paper  on  An 
Unusual  Case  of  Opaque  Nerve-fibres  (p.  166). 
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normal  position,  both  to  the  temporal  and  nasal  side  of 
the  nerve. 

The  optic  nerve  itself  seemed  to  have  a  notably  oblique 
position  in  the  sclera,  and  the  abnormal  band  of  fibres  took 
a  peculiar  double  curve  round  the  edge  of  the  choroid. 

Sections  of  the  upper  half  of  the  globe  were  made,  the 
lower  half  being  retained  as  a  macroscopic  specimen. 

PL  II,  fig.  1,  shows  a  section  from  the  central  area  of 
the  nerve  magnified  15  diameters. 

The  oblique  position  of  the  nerve  is  well  seen,  and  the 
small  band,  like  a  strand  of  plaited  hair,  is  seen  coming 
up  at  the  temporal  side  of  the  nerve.  It  is  notable  that 
the  lamina  cribrosa  is  defective  or  absent  at  the  temporal 
side,  as  the  strand  of  medullated  fibres  is  not  interrupted 
at  the  usual  level.  Further,  it  will  be  seen  that,  as  before 
mentioned,  the  band  of  fibres  takes  a  tortuous  course  and 
bends  sharply  round  the  edge  of  the  choroid  and  passes 
out  into  the  eye  at  an  acute  angle.  A  small  portion  of 
the  medullated  fibres  can  be  seen  passing  upwards  into 
the  fibrous  layer  of  the  retina,  and  this  portion  is  found, 
ill  the  less  central  sections,  to  attain  somewhat  greater 
dimensions. 

The  position  of  the  band  of  opaque  fibres  between  the 
retina  proper  and  the  hexagon  pigment  layer,  develop- 
mentally,  between  the  secondary  an-d  the  primary  optic 
vesicle  elements,  is  clearly  seen.  The  bacillary  layer  of 
the  retina  is  adherent  to  the  inner  (anterior)  surface  of 
the  bundle  of  fibres. 

PI.  II,  fig.  2,  shows  the  bacillary  layer  and  its  connec- 
tion with  the  medullated  fibres  magnified  150  diameters. 
The  precise  nature  of  this  connection  is  not  clear,  but 
seems  to  be  very  intimate. 

PI.  Ill,  fig.  3,  shows  the  appearances  of  a  vei-y  peri- 
pheral section  of  the  optic  nerve  magnified  15  diameters. 

The  twisted  position  of  the  nerve  is  shown  by  the 
unusual  sharp  shoulders  which  the  nerve  has  behind  the 
clioroid.  To  the  temporal  side  the  choroid  overlaps 
the   nerve  by  nearly  half  its   diameter,  and  on  the  nasal 
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side  it  overlaps  it  but  slig-fctlv.  The  extraordinarv  square 
appearance  of  the  nerve  is  unlike  that  of  any  nerve  I  have 
ever  seen.  The  band  of  fibres  in  the  retina  has  almost 
disappeared,  and  where  the  unusually  sharp  and  prc*]onged 
edge  of  the  choroid  comes  in  contact  with  the  nerve,  as 
it  enters  the  globe,  it  is  seen  that  the  bacillary  layer  does 
not  reach  the  nerve-stem  but  ends  sc<me  little  distance 
from  it.  In  place  of  the  bacillary  layer  tapering  off,  so 
tliat  the  la^  elements  lie  close  to  the  nerve-stem,  as  in 
normal  cases,  there  is  an  interval  in  which  appear  only 
ragged  e^ds,  of  what  I  take  to  be  nerve-fibres  cut  in  an 
obbqne  direction,  coming  down  on  to  the  choroid,  which  is 
here  but  feebly  covered  by  pigment  cells. 

PL  HI,  fig.  4,  shows  the  characteristics  of  this  portion 
of  the  nerve  head  magnified  150  diameters.  It  is  seen 
that  the  medollated  fi^bres  are  diminished  to  a  small  bundle, 
which  lies  between  the  ending  of  the  bacillary  layer  and 
the  termination  of  the  hexagon  pigment  ceUs. 

Fig.  5,*  shows  the  appearances  of  the  nasal  margin 
of  the  optic  nerve  entrance.  The  lamina  cribrosa  is  seen 
to  be  well  developed,  and  is  bent  somewhat  backwards  as 
if  it  were  being  crowded  into  the  nerve  head.  The  edge 
of  tlie  ch<nt>id  is  not  neariv  so  sharp  or  so  long  as  at  the 
.temporal  side,  and  the  bacfllary  layer  of  the  retina  comes 
afanoet  to  the  end  of  the  lamina  of  Bmch.  Beyond  the 
edge  of  the  choroid  in  the  nerve-stem,  fibres  are  seen 
pas^g  down  (backwards)  into  the  nerve,  but  in  place  of 
a  direct  oontinnity  with  the  nerve-fibres,  as  is  usual, 
there  is  here  an  intermption.  There  is  a  mass  of  tissue 
in  the  nerve,  jost  as  it  enters  the  scleral  canal,  which  is 
quite  onnsaaL  This  is  not  clearly  defined  in  its  composi- 
tion in  any  section,  but  strongly  resembles  a  mixture  of 
fibres  and  cells  lying  irregolarly  disposed.  It  is  probable 
that  these  are  retinal  elements  which  have  been  displaced, 
and  that  they  have  been  pushed  into  the  optic  nerve 
becanse  there  was  no  room  for  |hem  in  the  normal  position. 

*  Fig.  5  not  iqmdneed.     For  appeazaaees  icf er  to  tiie  nasal  mazgm 
-of  Fi?  3-  ■«i>*9*'  tte  el3aTaet«rs  are  cieariv  ^lowii.  —  L.  B. 
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Sections  of  the  optic  nerve,  intermediate  in  position 
between  these,  shown  in  Fig.  1  and  Fig.  3,  show^  a 
gradual  change.  In  passing  from  the  centre  of  the  nerve 
to  the  periphery,  the  band  of  medullated  fibres  on  the 
tempoi'al  side  gradually  diminishes,  the  portion  in  the 
nerve  itself  disappears  first,  whilst  the  intra-ocular  portion 
can  be  found  as  noted  in  Fig.  4.  The  square-shouldered 
appearance  of  the  nerve  in  the  optic  pore  is  gradually 
assumed,  and,  finally,  the  mass  of  tissue  in  the  cup  in  the 
nerve,  as  seen  in  Fig.  3,  only  makes  its  appearance  about 
half  way  between  the  centre  and  the  periphery  of  the 
nerve. 

There  are  other  peculiarities  of  this  nerve  head  to 
which  I  must  not  call  attention  owing  to  time  limitations, 
as  I  prefer  to  discuss  the  more  important  question  as  to 
how  a  bundle  of  nerve-fibres,  whether  they  be  medullated 
or  not,  can  find  its  way  into  the  position  in  which  it  is 
found  in  this  case. 

It  may  be  stated  here  that  there  was  absolutely  no 
abnormality  in  the  patient's  other  eye. 

From  a  developmental  point,  of  view  it  seems  to  be 
almost  an  impossibility  that  nerve-fibres  of  the  retina 
could  lie  in  the  space  between  the  primary  and  the 
secondary  optic  vesicles,  since  the  nerve  fibres  are 
developed  fi-om  the  ganglion  cells.  Any  theory  in 
explanation  of  the  facts  must  take  account  of  this  point, 
and  also  of  the  fact  that  the  position  of  the  nerve  head  in 
the  secondary  optic  vesicle  must  be  more  or  less  fixed  by 
the  choroidal  fissure. 

The  only  way  in  which  I  can  explain  the  occurrence  of 
this  very  interesting  anomaly  is  by  assuming  that  very 
early  in  foetal  life  a  folding  of  the  secondary  optic  vesicle 
had  taken  place  at  its  posterior  pole,  and  that,  by  the 
closing  of  the  choroidal  fissure,  the  retina  had  been  drawn 
to  the  temporal  side  after  the  development  of  the  nerve- 
fibres  had  begun.  The  result  of  this  would  be  the  curling 
over  on  itself  of  the  retina  at  the  part  where  the  choroidal 
fissure  was  closing  in  such  a  manner  that  the  nerve-fibre 
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layer,  in  order  to  gain  access  to  the  optic  pore  from  the 
displaced  portion  at  the  temporal  side,  would  have  to  pass 
under  the  bacillary  layer  of  the  normally  developing  retina 
at  a  higher  level  in  the  eye. 

This  theory  would  explain  the  absence  of  the  outer 
layers  of  the  retina  at  the  temporal  side  of  the  nerve,  and 
also  the  presence  of  the  retinal  tissue  in  the  nerve  head. 
It  would  also  account  for  the  peculiar  oblique  position  of 
the  nerve  itself  in  its  course  through  the  sclera,  and  the 
fact  that  the  bundle  of  nerve-fibres  from  behind  the  retina 
lies  outside,  to  some  extent  at  all  events,  the  normal  line 
of  the  optic  nerve. 

As  the  lamina  of  Bruch  is  present  in  all  sections  up  to 
the  edge  of  the  nerve  head,  it  is  to  be  supposed  that  there 
was  no  coloboma  of  the  choroid  or  optic  nerve. 

The  President  said  this  was  a  very  unique  case.  To 
have  opaque  nerve-fibres  on  the  outer  side  of  the  retina 
was  very  extraordinary  and  vei-y  difficult  to  explain.  He 
thought,  however,  the  ease  belonged  to  a  class  in  which, 
apparently,  the  outer  layer  of  the  optic  vesicle  had  simu- 
lated the  inner  layer.  He  reported  one  such  case  before 
the  Society  some  years  ago,  and  a  drawing  of  it  he  now 
exhibited.*  The  late  Mr.  Coatst  had  also  described  such 
cases,  in  some  of  which  retinal  elements  had  been  found 
in  the  optic  nerve. 

Mr.  M.  S.  Mayou  said  he  thought  congenital  defects  in 
the  retina  were  much  more  likely  to  occur  near  the  disc 
than  elsewhere.  He  had  a  specimen  of  a  microphthalmic 
eye  in  which  the  retina  was  normal  except  just  at  the 
margin  of  the  disc  ;  in  that  position  there  was  a  rosette 
formation,  substituting  the  pigment  cell  layer,  very  much 
like  the  rosettes  seen  in  glioma.  He  agreed  with  the 
President  that  it  was  much  more  likely  to  be  the  outer 
pigment  layer  taking  on  the  characters  of  the  inner  layer. 

*  Trans.  Ophth.  Soc,  vol.  xiii,  Plate  IV. 

t  Roy.  Lond.  Ophth.  Hosp.  Reps.,  vol  xvii,  p.  214. 
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2.  Small  tortuous  veins  on  the  oytic  disc  in  association 
with  small  vascular  nxvi  of  the  sl-in  of  the  eyelid  and 
of  the  nasal  septum. 

By  E.  Treacher  Collins. 

Hexry  P — ,  get.  57  years,  has  been  in  attendance  at 
Moorfields  Hospital  since  April  3rd,  1911.  He  came  first 
for  a  change  of  glasses,  and  later,  in  1911,  on  account  of 
an  injury  to  the  right  eye  from  a  piece  of  wood.  This 
injury  necessitated  the  removal  of  a  prolapsed  iris  ;  pi'e- 
vious  to  the  injury  the  right  eye  was,  except  for  a  slight 
degree  of  myopia,  quite  normal.  The  vision  of  his  left 
eye  with  —  2  D.  is  equal  to  §.  The  iris  in  it  is  a  hazel 
colour,  with  a  large  dai^k  brown  area  in  its  lower  part. 
There  is  a  dotted  brown  opacity  in  the  centre  of  the 
anterior  capsule  of  the  lens.  In  the  centre  of  the 
vitreous  there  is  a  linear,  stationary,  grey  opacity  I'unning 
antero-posteriorly,  but  unconnected  with  either  the  optic 
disc  or  the  posterior  capsule  of  the  lens. 

The  main  retinal  vessels  run  a  straight  and  normal 
course.  On  the  optic  disc,  and  nearly  confined  to  its 
ai'ea,  are  several  small;  and  remarkably  tortuous,  veins. 
'J'hose  on  the  temporal  side  extend  for  a  short  distance 
beyond  its  margin  into  the  retina  (Fig.  11). 

In  the  skin  of  the  patient's  left  lower  lid  are  two 
small,  widely  separated,  vascular  nsevi.  Each  is  about  the 
size  of  a  large  pin's  head.  In  the  skin  of  the  left 
temporal  region  there  i.>  a  large,  mottled,  capillary 
vascular  nsevus. 

The  patient  states  that  he  has,  since  a  boy,  been  liable 
to  bleeding  fi-om  the  nose  when  he  blows  it,  and  that  the 
blood  comes  mostly  from  the  left  nostril.  On  examina- 
tion of  the  nose,  a  small  patch  of  dilate  veins  is  seen  on 
the  left  side  of  the  septum. 

RtmarJxS. — Cases  of  tortuosity  of  the  retinal  vessels  in 
association  with  vascular  ngevi  of  the  skin  of  the  face 
have  been   shown  at*  this    Society  by  P.  Horrocks,  vol.  iii, 
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1883,  p.  lOG;  Work  Dodd,  vol.  xxi,  1901,  p.  82;  and  l)y 
G.  Hartridge,  vol.  xxi,  1901,  p.  83.  In  the  first  twa 
cases  the  main  retinal  vessels  were  involved  ;  the  appeiir- 
ances  in  them  were,  therefore,  very  different  from  this  case. 


Fig.   U. 


Small  tortuous  veins  on  the  optic  disc  in  association  with  small  vascular 
nsevi  of  the  skin  of  the  eyelid  and  of  the  nasal  septum. 

Of  Hartridge's  case  there  is  no  drawing,  but  he  describes 
it  as  having  a  naavoid  condition  on  the  disc  affecting' 
chiefly  the  veins.  The  association  with  bleeding  from  the 
nose  and  a  njevus  of  the  nasal  septum  has  not,  1  think, 
before  been  noted  ;  it  may  throw  some  light  on  cases 
of  haemorrhage  into  the  eye  in  association  with  nose 
bleeding. 

The  opacities  on  the  anterior  capsule  of  the  lens,  and  in 
the  vitreous,  are  doubtless  remnants  of  the  foetal  vascular 
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system  of  those  structures  which  have  failed  to  completely 
disappear. 

Mr.  E.  T,  Collins  said  he  thought  the  great  interest  of 
the  case  was  the  association  of  these  abnormal  retinal 
vessels  with  an  abnormal  condition  of  the  vessels  of  eye- 
lid and  of  the  nasal  septum.  This  man  had  had  attacks  of 
bleeding  from  his  nose.  He  thought  the  attacks  were 
undoubtedly  to  be  explained  by  the  rupture  of  some  of 
these  small  nevoid  vessels  in  the  nasal  septum.  He 
suggested  that  in  all  cases  where  attacks  of  nasal  bleeding 
were  associated  with  haemorrhage  in  the  eye,  it  would  be 
well  to  look  into  the  nose  to  see  if  there  was  a  similar 
njevoid  condition  of  vessels.  He  had  recently  seen 
another  case,  somewhat  similar  to  this,  in  which  there  was 
a  solid-looking  mass  in  the  lower  part  of  the  fundus  with 
markedly  dilated  and  tortuous  retinal  veins.  It  had  been 
suggested  that  the  man  had  a  flat  sai-conia  of  tl  e  choroid, 
and" that  it  would  be  better  to  have  the  eye  removed.  It 
had  also  been  suggested  that  he  had  what  was  known  as 
"  Coats'  disease."  The  appearances  suggested,  he  thought, 
those  of  a  case  of  angioma  of  the  retina,  of  which  there 
were  several  recorded  instances  in  the  Transactions  of  the 
Society.  The  first  one,  i-ecorded  by  Mr.  D.  J.  Wood,  of 
Cape  Town.  As  confirmatory  evidence  that  it  was  an 
angioma  of  the  retinal  vessels,  and  not  a  sarcoma  of  the 
choroid,  was  the  presence  of  several  small  angiomata  in 
the  skin  of  the  lower  eye,  similai-  to  those  in  the  patient 
shown. 

Lieut. -Col.  Elliot  remarked  that  he  had  nothing  addi- 
tional to  say  about  the  case.  He  was  much  indebted  to  the 
President  for  his  help  in  the  above  case.  The  moment  he 
saw  the  female  patient  he  recognised  the  character  of  the 
case;  the  case  was  so  much  like  his  own  one.  An 
interesting  point  about  the  young  lieutenant  whom  the 
l^-esident  referred  to  was,  that  the  detachment  increased 
very  much  while  he  was  under  observation.  He  had 
recently  been  invalided. 
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3.  Vnilat'-rol  melanosis  of  a  segment  of  the  iris  combined 
with  pigmented  nsevus  of  the  lid  margin  and  pigmented 
nxvi  ill  the  skin  of  the  face  in  a  dark-complexioned 
fiubject. 

By  A.  C.  Hl'dson. 

D.  G — ,  male,  aet.  7  years.  A  portion  of  the  lower 
quadrant  of  the  left  iris,  comprising  about  one-half  of  its 
extent,  exhibits  uniform  dark  brown  pigmentation  with 
nodular  prominences  systematically  distributed  over  its 
sui'face,  the  condition  being  similar  to  that  described 
by  (jr.  Coats  in  Transactions  of  the  Ophthalmological 
Society  of  the  United  Kingdom,  vol.  xxxii,  p.  165.  The 
uveal  fringe  of  the  corresponding  pupillary  margin  is 
somewhat  hypertrophied,  but  the  eye  shows  no  other 
pigment  anomaly.  At  the  posterior  border  of  the  margin 
of  the  lower  lid  is  a  small  pigmented  swelling  of  naevoid 
character,  and  there  are  numerous  small  pigmented  nsevi 
in  the  skin  of  the  face.  The  eye  is  amblyopic  from 
squint. 

The  Pkesident  :  Some  similar  cases  to  the  one  shown 
were  recorded  in  the  Transactions :  one  by  Mr.  Coats, 
who  compared  the  elevations  on  the  deeply-pigmented 
iris  to  those  seen  on  the  surface  of  a  tennis  ball.  He, 
the  President,  showed,  at  the  same  meeting,  a  similar  case, 
in  which  the  elevations  looked  like  those  on  an  india- 
rubber  .sponge  ;  that  case  also  had  a  deeply-pigmented 
iris.  In  Mr.  Hudson's  case  the  elevations  were  confined 
to  the  segment  of  iris,  which  were  deeply  pigmented,  and 
were  similar  in  appearance  to  those  in  Mr.  Coats'  case. 
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4.   Congenital  hnphthalmoSjtcith  enlargement  of  the  arteries 
of  the  retina. 

By   H.   GrRlMSDALE. 

E.  J.  P — ,  set.  14  years,  pupil  at  the  Royal  Normal 
College  for  the  Blind.  Has  always  had  large  eyes  and 
very  defective  vision.  Has  attended  various  hospitals  in 
Lancashire.      Recently  came  to  the  Normal  College. 

V.  :  fingers  badly.  In  both  eyes  there  is  a  deep 
cupping  of  the  optic  disc  ;  in  the  right,  the  retinal 
arteries  are  much  larger  than  the  veins,  and  are  tortuous. 
They  have  a  bi-oad,  light  streak,  and  look  flattened.  The 
veins  are  almost  normal.  The  condition  of  the  arteries  is 
somewhat  similar  to  that  of  the  cases  of  "  retinal  angrioma," 
but  I  have  not  found  any  mass  to  which  the  vessels  run, 

Mr.  Grimsdale  said  that  he  regarded  this  case  as  allied 
to  the  cases  of  angiomata,  but  he  confessed  that  he  had 
never  seen  a  similar  case. 

Mr.  Clegg  said  that  the  case  put  him  in  mind  of  a  case 
he  had  been  watching,  which  had  very  enormous  arteries 
coming  from  the  disc,  he  thought  only  in  one  eye.  The 
artery  sprang  from  the  disc  to  the  temporal  side  of  the 
retina,  and  one  could  trace  it  back  to  the  optic  disc  in 
the  form  of  a  loop  with  great  sinuous  curves.  But  the 
cases  Avere  not  quite  similar. 
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1.   Protection  of  the  eyes  in  warfare. 
By  R.  R.  Cruise. 

Throughout  the  Universe,  the  wits  and  ingenuity  of  a 
large  proportion  of  mankind  have  been  exercised  for  the 
past  two  and  a  half  years  on  processes  of  physical 
destruction  and  physical  protection. 

In  the  latter  category,  we  have  seen  the  ploughing 
machine  evolved  into  the  Tank  ;  but  the  ploughman  has  not 
yet  reached  an  equal  condition  of  invulnerability. 

And  the  reason  is  obvious,  for  wherever  the  question 
of  body  armour  arises,  the  two  discordant  factors  of  efficacy 
and  practicability  have  to  be  faced. 

The  steel  helmet  was  the  first  great  and  effective  com- 
promise between  these  two  factors,  and  even  then,  it 
required  a  rigid  discipline  to  enforce  its  usage  upon  a 
reckless  and  reluctant  soldiery. 

The  measure  of  protection  against  injuries  to  the  head 
afforded  by  the  steel  helmet  will,  it  is  to  be  hoped,  find 
a  parallel  in  the  case  of  the  eye,  in  the  visor  which  I 
have  designed,  which  the  War  Office  has  accepted  and 
adopted,  and  which  is  now  on  its  trial  on  an  extensive 
scale. 

But,  before  describing  the  visor,  it  is  necessary  to 
consider  the  types  of  injuries  to  which  eyes  are  liable  in 
warfare. 

From  the  point  of  vicAV  of  protection,  eye  injuries  may 
be  divided  into  two  classes  : 

(a)  The  preventable. 

(b)  The  non-preventable. 

The  simplest  instances  are,  of  (a)  a  small  shell  splinter 


PROTECTION    OF    THE     EYKS    IN    WARFARE.  177 

penetrating"  tlie  globe;  of  (b)  a  bullet  traversing  both 
orbits. 

The  latter  class  needs  no  further  attention.  The 
former  class  demands  the  most  earnest  consideration  by 
the  ophthalmic  world  and  the  military  authorities. 

To  obtain  an  accurate  conception  of  the  extent  of  this 
class,  one  requires  statistics  covering  a  large  number 
of  cases  examined  carefully  and  critically  within  a  brief 
lapse  of  time  since  the  injury.  Facial  wounds  heal 
rapidly,  and  evidence  quickly  disappears,  so  that,  even 
under  the  most  favourable  circumstances,  there  must 
always  be  a  large  category  of  injuries  where  the  verdict 
between  preveutable  and  non-preventable  must  remain 
non-proven. 

Fig.   12. 


But  still  there  will  be  a  large  class  where  the  evidence 
is  clear  as  to  the  preventable  nature  of  the  damage.  It 
would  be  wasting  your  time  to  elaborate  these  injuries, 
so  I  will  mention  but  a  few. 

Cases  where  the  cornea  is  perforated  the  iris  prolapses, 
and  a  septic  panophthalmitis  results. 

Cases  where  a  foreign  body  has  had  sufficient  energy 
to  penetrate  the  globe,  and  remain  there. 

Contusions  of  the  globe,  producing  a  varied  and 
common  picture  of  dislocated  lens,  traumatic  cataract, 
iridodialysis,  intra-ocular  liEemorrhage,  and  retinal  lesions  ; 
in  this  respect,  I  would  say,  by  way  of  parenthesis,  that 
I  have  been  much  surprised  by  the  relatively  few  cases  of 
detachment  of  the  retina  that  have  occurred  in  my 
experience  of  war  injuries. 

These,  and  many  similar  injuries,  are  the  result  of  any 
form  of  explosive — shell,  grenade,  or  bomb — sending 
every  form  of  matter — mineral,  vegetable,  and  animal — 
into  the  eyes  in  a  shower  of  particles  of  every  size  and  shape. 
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The  majority  of  the  injuries  caused  by  this  type  of 
casualty  are  due  to  small  particles. 

Messieurs  Morax  and  Moreau,  working  at  the  Lari- 
boisiere  Hospital  in  Paris,  estimated  that  54  per  cent,  of 
the  casualties  to  eyes  in  a  series  of  486  case  of  injuries 
by  shell,  grenade,  or  bomb,  were  caused  by  small 
particles  ;  and,  as  the  result  of  a  critical  examination  of 
698  cases,  conclude  that  50  per  cent.,  or  one-half  of  all 
injuries,  could  be  prevented  by  some  sort  of  gauze  shield 
{Ann.  d'Oculistique,  August,  1916). 

Fig.  13. 


My  own  experience,  and  that  of  others  to  whom  I  have 
spoken,  puts  the  percentage  higher ;  but  even  if  one 
estimates  that  50  per  cent,  of  all  eye  casualties  are 
caused  by  small  particles,  and  that  there  is  a  practical 
form  of  protection  against  them,  it  will  be  admitted  that 
ail  imperative  duty  lies  before  us  to  insist  on  expediting 
the  supply  of  a  practical  form  of  ocular  pi'otection  to  our 
Army. 

I  do  not  know,  Mr.  President,  whether  you  would  con- 
sider that  it  was  outstepping  the  province  of  this  Society 
to  send  a  resolution  to  the  Secretary  of  the  War  Office 
expressing,    in    the    name   of   the   members    of    this,    tlie 
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premier  Ophthalmic  Society^  the  urgent  necessity  of 
expediting  the  measures  adopted  against  preventable 
blindness. 

My  ophthalmic  resident,  Capt.  W.  L.  Holyoak,  has 
assisted  me  in  examining  a  series  of  cases  at  the  3rd 
London  General  Hospital,  Wandsworth,  and  at  St.  Dun- 
stan's,  where,  by  the  courtesy  of  that  indefatigable  worker 
on  behalf  of  the  blind — Sir  Arthur  Pearson — we  examined 
100  cases,  or  200  eyes. 

Fig.  14. 


The  question  to  decide  was  what  we  should  consider 
preventable. 

We  took  a  deliberately  modest  view  of  the  stopping 
power  of  the  visor  of  chain  mail.  We  excluded  as  non- 
preventable  : 

All  injuries  by  bullets. 

Injuries  by  shell  fragments  of  sufficient  strength  to 
fracture  any  bones  in  the  orbital,  nasal,  or  malar  region. 

Injuries  producing  deep  scarring  of  the  face  in  the 
vicinity  of  the  eye. 

Injuries  producing  extensive  scarring  of  intra-orbital 
contents,  as  evidenced  by  shrinking  sockets. 
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Severe  concussion,  where  the  globe  was  outwardly 
uninjui'ed. 

We  classified  as  preventable  : 

Cases  where  the  history  and  appearance  made  it  reason- 
able to  suppose  that  the  injury  was  caused  by  a  small 
particle  of  low  energy,  causing  loss  of  sight  by  perfora- 
tion, or  laceration  of  the  globe. 

Corroborative  evidence  was  afforded  by  slight  super- 
ficial skin  injuries  in  the  neighbourhood. 

Fig.  15. 


We  classified  as  doubtful  16  cases  ;  but  we  finallj'- 
decided  to  include  all  these  among  the  non-preventable. 

Even  so,  the  percentage  worked  out : 

Preventable,  52  per  cent. 

Non-preventable,  48  per  cent. 

These  figures  are  for  200  consecutive  eyes  at  St. 
Dunstan's  only,  and  are  remarkable  when  one  considers 
that  they  are  figures  taken  from  an  institution  to  which 
only  the  most  serious  cases  are  sent,  involving  loss  of 
sight  in  both  eyes. 

When  we  came  to  examine  the  figures  taken  from  the 
3rd  London  General  Hospital,  at  Wandsworth,  the  per- 
centage of  preventable  injuries  was  still  higher. 


PROTECTION    OF    THE    EYES    IN    WARFARE.  181 

All  the  cases  were  of  comparatively  recent  date,  and  the 
evidence  to  form  a  decision  upon  was  more  definite,  and 
probably  the  conclusions  more  accurate. 

As,  however,  we  have  only  recently  begun  to  con- 
sider percentages,  our  numbers  are  insufficient  for  a  final 
statement;  but  we  propose  at  a  later  date  to  give  fuller 
figures  when  further  evidence  has  been  collected. 

We  have  examined  120  eyes  in  the  wards  at  present, 
and  classify  them  as  follows  : 
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Preventable,  65  per  cent. 

Non-preventable,  35  per  cent. 

Added  to  the  figures  obtained  at  St.  Duustan's,  this 
yields  a  total  of  320  eyes  examined,  with  the  result : 

Preventable,  58  per  cent. 

Non-preventable,  42  per  cent. 

So  that,  if  a  reduced  estimate  is  made  that  50  per  cent, 
of  all  eye  injuries  are  preventable  by  a  protection  such  as 
that  afforded  by  the  visor,  that  estimate  would  accord 
with  the  figures  and  oj^inions  of  Messieurs  Morax  and 
Moreau,   quoted    before  ;    and,  in    our    opinion,  would    be 


I.S2 


INJURIES. 


an  iiii(le'i-estJination  rather  than  an  exaggeration  of  tlic 
facts. 

'J'lic  visor,  as  you  see,  consists  of  a  transparent  mesh 
of  steel  rings,  so  closely  linked  together  that  only  the 
most  minute  particle  could  pass  through  its  meshes,  and 
then  only  if  it  struck  it  at  right  angles  to  the  plane  of  its 
surface  ;  a  tangential  Llovv  would  meet  Avitli  a  practically 
continuous  barrier  of  steel. 

The  visor  is   attached  to  the  helmet,  and  is,  therefore, 

Fio.  17. 


not  a  separate  piece  of  equipment  to  be  remembered  and 
attached  to  an  already  overloaded  body. 

When  not  required,  the  visor  can  be  thrown  up  on  to 
the  brim  of  the  helmet,  and  lowered  again  as  occasion 
requires  by  the  simple  process  of  unhooking  a  chain  and 
refastening  to  another  hook. 

A  chemical  pi'ocess  renders  the  links  rust-proof. 

If  the  extensive  trial  to  which  the  visor  is  now  being 
subjected  in  the  Army  proves  as  satisfactory  as  it  is 
anticipated,  a  considerable  stride  will  have  been  taken  in 
the  problem  of  preventable  blindness. 


PROTECTION    OF    THE    EYES    IN    WARFAKK.  183 

The  President  said  he  was  sure  the  Society  would  wish 
to  congratulate  Capt.  Cruise  on  his  invention^  and,  he 
thought,  the  British  Army  also.  He  would  like  to  know 
whether  the  visor  had  been  put  to  a  practical  test  on  the 
field  of  battle. 

Sir  George  Berry  said,  on  the  face  of  it,  the  invention 
seemed  to  be  a  very  valuable  one.  It  was,  however, 
possible  to  conceive  that  projectile  fragments  which  might 
otherwise  destroy  only  one  eye,  might,  if  the  soldier  were 
wearing  such  a  visor  as  this,  do  further  damage  through 
striking  the  visor.  But  even  if  that  were  the  case,  he 
thought  such  cases  would  be  more  than  counterbalanced 
by  the  great  number  in  which  the  protection  which  it 
afforded  was  likely  to  be  useful.  But,  as  the  President 
had  indicated,  it  was  first  necessary  to  know  how  far  its 
usefulness  had  been  demonstrated. 

Mr.  Harrison  Butler  said  he  could  see  even  better  through 
the  visor  than  without  it,  having  2  dioptres  of  myopia. 

Lieut. -Col.  Elliot  asked  whether  Capt.  Cruise  had 
made  any  investigation  as  to  whether  forward  observing- 
officers  had  been  able  to  work  with  the  visor,  and  whether, 
in  the  case  of  these  men,  who  sat  for  hours  watching  the 
enemy  in  the  front  line,  a  visor  could  be  made  with  small 
apertures  for  the  pupils.  There  are  a  very  large  number 
of  young  R.F.A.  officers  doing  their  work  along  the  whole 
length  of  our  line,  and  they  are  very  heavily  shelled. 
They  must  have  first-class  sight  and  he  feared  the  mesh  of 
the  visor  might  to  some  extent  interfere  with  this.  Of 
the  great  value  of  Capt.  Cruisers  idea  there  could,  he 
believed,  be  no  doubt. 

Mr.  J.  R.  Lunn  said  the  helmet  and  visor  combined 
seemed  heavy  for  a  hot  climate ;  he  would  like  to  know 
what  the  weigJbt  was. 

Mr.  Priestley  Smith  said  he  thought  sufficient  evidence 
had  been  put  before  them  to  justify  the  Society  in  calling 
the  attention  of  the  authorities  to  the  matter,  with  the 
expression  of  the  hope  that  the  visor  might  be  rapidly 
made  and  supplied  as  widely  as  possible.      He  proposed  : 
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"  Tlie  Ophtlialniological  Society  of  the  United  King- 
dom, liaving  examined  the  steel  visor  devised  by  Capt. 
Cruise,  lias  good  reason  to  believe  that  it  would  prevent 
at  least  oO  per  cent,  of  all  eye  injuries  received  in  war- 
fare. 

"  The  visor  has  already  received  the  strong  approval  of 
ophthalmic  surgeons  in  the  field  and  at  home. 

"  l^his  Society  respectfully  begs  to  urge  that  the  pro- 
duction of  the  visor  should  be  expedited,  and  that  its 
application  and  method  of  use  should  be  placed  under 
the  supervision  and  control  of  a  competent  expert 
authority.^' 

Lieut. -Col.  Elliot  seconded,  and  it  was  carried  unani- 
mously. 

Capt.  Cruise,  in  reply,  said  the  story  concerning  the 
visor  was  an  official  one,  and  it  would  be  outstepping  his 
province  to  give  details  of  it  to  a  meeting  such  as  this. 
There  were  many  initial  difficulties  that  had  to  be  over- 
come, but  there  was  room  for  much  improvement  in  the 
production  and  management  of  the  invention,  and  he 
hoped  to  get  the  matter  thrashed  out  very  shortly. 

In  answer  to  the  President  and  Sir  George  Berry, 
certain  experiments  had  been  carried  out  to  test  the 
stopping  power  of  the  visor.  They  had  not  been  very 
extensive,  because  the  principle  was  chiefly  clinical — by 
that,  he  meant  that  a  projectile  which  had  only  just 
sufficient  penetrating  power  to  perforate  the  ocular  tunics, 
and  remain  in  the  globe,  or  cause  an  incision  of  the  globe, 
or  bespatter  the  cornea  with  small  particles,  must  of 
necessity  be  stopped  by  the  visor  of  steel  mesh.  Recently 
he  had  shot  at  the  visor  with  a  choke  bore  shot-gun,  and 
a  full  charge  of  number  '5  shot,  at  a  distance  of  35  paces. 
The  visor  stopped  some  of  the  shot,  and  some  of  the  links 
were  knocked  loose.  Then  he  got  half  a  dozen  ox-eyes  at 
the  same  distance,  with  the  orbital  fat  and  muscles 
attached,  and  placed  them  on  a  layer  of  cotton-wool,  about 
1 1  in.  thick,  and  slung  them  on  a  deal  board,  and  shot  at 
them.        The  pellets   went  through  the   eye,  through   the 
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muscles  at  the  back  of  the  eye,  through  the  cottou-wool, 
and  penetrated  the  deal  board  for  about  2  mm.  Then  an 
eye  was  shot  at  with  the  visor  in  front,  at  the  same  range, 
paper  being  placed  in  front  of  the  visor  to  indicate  how 
many  pellets  liad  struck  it.  The  most  interesting  pattern 
was  that  in  which  six  pellets  struck  the  visor  ;  four  were 
completely  stopped,  one  knocked  a  link  loose  on  to  the 
globe,  and  one  just  penetrated  the  globe,  and  remained  in 
it.  So  that  a  projectile  of  sufficient  force  to  penetrate 
the  globe  completely,  and  probably  kill  the  man  by  pene- 
trating the  orbital  walls,  was  completely  stopped  in  four 
out  of  six  iusta,nces,  and  in  only  one  out  of  six  caused 
penetration  of  the  globe.  Some  friends  of  his  had  exploded 
a  Mills  grenade  at  a  distance  of  10  ft.  aAvay  ;  the  visor 
stopped  all  the  small  particles,  and  again  only  some  of  the 
links  were  loosened. 

In  reply  to  Col.  Elliot,  he  thought  that  probably  some 
form  of  goggle  would  be  better  for  forward  observing- 
officers.  The  forward  observing-officer  Avas  sitting  with 
field-glasses  most  of  the  time  in  front  of  his  eyes,  and 
this  would  probably  afford  sufficient  protection  in  case  of 
a  shell  exploding  somewhere  near. 

The  weight  of  the  visor  itself  was  5  oz.  He  had,  of 
course,  nothing  to  do  with  the  helmet  to  which  it  was 
attached.  The  helmet  was,  of  course,  a  heavy  article, 
made  of  manganese  steel  and  extremely  tough,  and  he 
understood,  in  the  opinion  of  experts,  it  was  the  best 
helmet  in  all  the  armies.  At  present,  the  whole  of  the 
evidence,  and  the  whole  of  the  theories  with  regard  to  the 
visor  rested  on  his  own  personal  statement,  and  the  reports 
of  friends.  Col.  Lister  warmly  approved  of  it,  and  he, 
the  speaker,  had  shown  it  to  all  the  army  commanders  on 
the  Western  Front,  to  all  officials  at  the  War  Office  at 
home,  and  at  General  Headquarters  abroad,  and  he  had 
received  numerous  unofficial  appreciations  as  to  its  effici- 
ency in  preventing  the  type  of  injury  for  which  it  was 
intended ;  and  that  type  of  injury  constituted  at  least 
50  per  cent,  of  the  total  of  all  eye  injuries  in  this  war.    A 
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shot,  which  at  35  paces  would  kill  a  man  from  a  shot-gun 
if  it  struck  him  in  the  eye,  would,  with  the  visor  in  position, 
only  penetrate  the  cornea. 


2.    Vidsating  exoyhlhahnos  as  the  result  of  a  wound  of  the 

head. 

By  M.  S.   Mayou. 

The  patient  was  a  soldier  and  was  wounded  in  France 
in  the  beginning  of  1916  by  shrapnel.  The  wound  of 
entry  is  just  behind  the  right  mastoid  process,  and  the 
piece  of  shrapnel,  about  the  size  of  a  shilling,  has  been 
located  behind  the  left  coronoid  process  of  the  temporal 
bone.  The  right  orbit  was  explored  in  France,  and  since 
that  date  the  right  internal  carotid  had  been  tied  in 
London  Hospital.  At  the  present  time  he  has  right  facial 
paralysis  ;  proptosis  of  the  right  eye  and  pulsation  can  be 
felt  in  it  by  pressing  the  globe  backwards  into  the  orbit. 
There  is  limitation  of  movement  of  the  right  eye  and 
dilatation  of  the  ciliary  vessels.  There  is  a  bruit  to  be 
heard  over  the  head  and  orbit.  He  has  corneal  nebulae 
in  both  eyes,  and  his  vision  is  :  R.  —  2,  3— y,  L.  —  1,  ^2- 
There  is  no  optic  neuritis  or  dilatation  of  vessels  of  either 
fundus.  The  case  is  probably  one  of  arterio-venous 
aneurysm  and  does  not  seem  to  have  been  improved  by 
the  ligature  of  internal  carotid. 

Mr.  Clegg  had  had  a  case  something  like  this.  The 
carotid  was  tied  and  without  any  result.  The  man  brought 
an  action  under  the  Workmen's  Compensation  Act,  which 
was  settled  for  a  large  sum  of  money,  and  a  year  later  the 
eye  had  gone  completely  back.  He  would  therefore  be 
inclined  to  leave  the  case  for  several  months,  at  any  rate, 
before  resorting  to  sui'gical  measures.  The  man  in  the 
case  he  had  been  speaking  of  did  not  complain  of  noise. 

Mr.  Elliot    said  that  he  had  had  a  case   of  pulsating 
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exophthalmos  in  which  tlie  bruit  was  heard  all  over  the 
head.  He  was  anxious  to  get  surgery  to  bear  upon  it, 
but  the  man  would  not  consent.  He  heard  subsequently 
that  the  case  had  got  very  much  better,  without  any 
treatment. 

Mr.  Ridley  said  that  he  had  twice  tied  the  common 
carotid.  One  was  a  traumatic  case,  the  other  due  to  a 
gumma.  In  the  traumatic  case  the  first  symptom  relieved 
was  the  noise  in  the  head,  and  the  patient  was  quite  well 
in  a  few  weeks.  But  in  the  second  case,  apparently,  no 
result  was  obtained.  He  had  mentioned  it  at  the  Society 
some  time  previously.  In  this  case,  long  after  ligation  of 
the  common  carotid,  the  facial  artery  dilated,  until  it 
became  as  thick  as  one's  little  finger,  where  it  joined  the 
orbital  arteries.  It  was  tied.  The  proptosis  and  the 
pulsation  all  ceased,  and  that  patient,  although  she  lost  her 
vision  under  pressure,  had  no  trouble  and  pi-actically  no 
proptosis  now. 

The  President  said  that  he  had  had  a  patient  with 
pulsating  exophthalmos  who  complained  bitterly  of  the 
buzzing  noise  in  his  head,  and  not  only  did  he  complain 
of  the  noise,  but  his  wife  also  !  His  carotid  artery  was 
tied,  and  for  a  time  there  was  perfect  relief.  The  buzzing, 
however,  after  a  few  months  returned,  but  not  sufficiently 
to  again  annoy  the  man's  wife. 

Mr.  Whitehead  said  that  in  cases  where  he  had  tied 
the  common  carotid  the  proptosis  subsided  and  the  bruit 
ceased.  Two  of  the  cases  were  traumatic  in  nature  and 
one  syphilitic.  In  the  case  before  the  meeting  pressure 
on  the  cai'otid  did  not  arrest  the  bruit,  and  he  doubted 
whether  tying  the  common  carotid  now  would  do  any 
ffood. 
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1.   Case    of  functional    hlepJiarospasvi    in    an    old    man, 
causing   temjwrary  loss  of  sight. 

By  I.   L.   TcCKETT,   M.D.Cantab. 

T.  C — ,  a3t.  65  years,  attended  at  Mr.  A.  C.  Hudson's 
clinic  on  April  26th,  1917,  complaining  of  inability  to 
open  his  eyelids  when  once  they  were  shut,  unless  he 
helped  to  raise  the  upper  lids  by  pulling  the  skin  of  his 
eyebrows  upwards  by  hand. 

His  occupation  used  to  be  that  of  steeplejack  in  con- 
nection with  building  factory  chiumeys,  though  for  some 
years  he  has  not  been  up  a  chimney  himself  but  has 
only  helped  his  son  to  do  the  steeplejack  work  by  standing 
at  the  bottom  of  the  chimney  looking  upwards  for  signals 
indicating  what  tool  or  other  material  his  son  required 
sent  up  to  the  top  of  the  chimney. 

About  the  beginning  of  January,  1916,  he  began  to  find 
this  looking-up  work  vei-y  trying,  and  after  May,  1916, 
(when  one  day  he  had  a  fright,  thinking  his  son  Avas  going 
to  fall  as  he  watched  him  swaying  about  on  the  cradle), 
he  found  great  difficulty  in  keeping  his  eyes  open  to  look 
anyone  straight  in  the  face. 

He  went  to  the  Birmingham  Eye  Hospital  on  August  4th, 
1916,  where  he  was  advised  that,  as  nothing  was  wrong 
with  his  eyes,  he  had  better  go  to  a  general  hospital — 
advice  which  he  never  carried  out. 

Present  state. — Both  eyes  are  apparently  healthy,  with 
I   D.  of  hyjiermetropia. 

'I'lio  fundi  are  iiuruial. 
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There  is  no  defect  of  the  ocular  movements,  or  of  the 
levatores  palpebrarum  when  the  eyes  are  open. 

When  his  eyes  are  open,  he  stares  in  front  of  him  as  long 
as  he  can  without  blinking ;  but,  as  soon  as  he  blinks,  the 
levator  palpebrae  cannot  overcome  the  orbicularis  sufficiently 
for  the  pupil  to  be  uncovered,  although  some  of  the  sclerotic 
below  the  cornea  is  exposed.  If  now  one  upper  eyelid  is 
raised  by  hand,  the  other  eye  opens  naturally. 

He  can  also  open  his  eyes  at  any  time  by  carrying  out 
the  following  device  :  If  he  pinches  the  end  of  his  nose 
between  his  finger  and  thumb  so  as  to  concentrate  his 
attention  on  that  point,  his  eyes  roll  down  and  in  and  he 
begins  to  see  something.  Then  he  can  gradually  look  up 
straight  in  front  of  him  and  keep  his  eyelids  wide  open  till 
the  next  time  he  has  to  blink. 

He  has  a  mai-ked  tremor  of  his  hands  at  rest,  and 
his  hand  grasp  is  a  little  weak,  but  his  knee-jerks  are 
normal. 

He  also  says  that  sometimes,  when  he  is  brushing  his 
boots,  his  hand  stops  moving  and  he  can^t  go  on  brushing 
the  boot. 

At  present  it  is  not  possible  to  say  for  certain  what  is 
the  nature  of  his  blepharospasm,  though  a  psychical  cause 
is  certainly  suggested  by  the  history. 

He  is  being  transferred  to  St.  Thomas\s  Hospital  for 
further  investigation  of  his  nervous  system  and  electrical 
reactions. 

Mr.  TucKETT  said  that  there  was  really  not  very  much 
to  add  with  regard  to  this  case.  It  would  perhaps  be 
more  suitably  treated  at  Queen  Square  than  at  the  Ophthal- 
mic Hospital,  for  there  were  analogous  conditions  in  the 
hands.  Sometimes  when  the  man  was  brushing  his  boots, 
for  instance,  he  could  not  arrest  the  movement. 
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2.  Papilloma  of  the  conjunctiva. 

By  M.  L.  Hepburn. 

(With  Plate  IV,  fig.  1.) 

A.  C — ,  act.  74  years.  In  August,  1916,  first  noticed 
"  something  on  the  inner  side  of  the  left  eyelid."  Lotion 
was  prescribed. 

In  December,  1916,  the  swelling  had  grown  so  large 
that  removal  was  attempted  by  operation.  The  growth 
recurred  very  rapidly,  and  eight  weeks  later  a  further 
operation  was  performed  followed  by  a  similar  result. 

He  came  to  the  Royal  London  Ophthalmic  Hospital  on 
March  29th,  1917,  and  was  admitted.  A  piece  of  the 
growth  was  removed  and  examined  mici'oscopically,  when 
it  proved  to  be  a  rapidly  growing  papilloma,  with  no 
evidence  of  tubercle  in  the  sections. 

Mr.  Mayou  said  that  the  appearance  seemed  to  suggest 
that  the  tumour  came  originally  from  the  caruncle,  as  it  had 
that  leaflike  form  which  papilloma  of  the  caruncle  generally 
have.  Whether  it  had  undergone  any  malignant  change 
he  would  not  like  to  say,  but  these  papillomata  would 
sometimes  spread  in  this  way,  rather  like  the  villous 
tumours  of  the  bladder,  without  necessai'ily  being  malig- 
nant. 

Mr.  White EAD  suggested  that  diathermy  might  be  tried. 
He  had  used  it  for  several  extensive  rodent  ulcer  cases. 
It  was  rather  a  difficult  apparatus  to  control,  and  he  did 
not  know  whether  members  had  any  experience  of  it. 
He  now  used  a  holder  much  smaller  than  when  the  instru- 
ment was  first  introduced,  but  the  tremendous  voltage  of 
the  current  employed  necessitated  the  use  of  an  extra- 
ordinarily thick  handle  and  connecting  coil ;  but  with  a 
little  care  it  could  be  utilised,  and,  following  the  ordinar}^ 
pi'ocedure  of  keeping  close  contact  (no  breaking  of  contact 
must  be  allowed  for  an  instant,  otherwise  there  would   be 


PLATE    IV. 

Fm.  1   illustrates  Mr.  M.   L.  Hepburn's  paper   on   Papillonui 
of  the  Conjunctiva  (p.  190). 

A  lar»o  papillomatous "  growth  occupies  the  region  of  the  inner 
canthiis,  originating  from  the  conjunctiva  lining  the  inner  half  of  both 
the  ixpprr  and  the  lower  lid  of  the  left  eye.  The  larger  part  projects 
between  the  lids  and,  on  emerging,  expands  to  form  a  mushroom-shaped 
growth  resting  on  the  skin  between  the  inner  canthus  and  the  bridge  of 
he  nose. 

Figs.  2  and  o  illusti  ate  Mr.  M.  S.  Mayou's  paper  on  Two  Cases 
of  Herpes  Zoster  affectiniif  the  Ciliarv  Nerves  (p.  226). 
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Fig.  2. 


Fig.  3. 


Fig.  1. 


Adlard  b'  Son  &=  West  Nervvian    Ltd. 
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tremendous  sparking),  it  simply  slowly  burned  away  with- 
out any  heating-  of  the  surrounding  parts,  and  there  was 
an  extremely  small  amount  of  cicatrisation.  He  thought 
it  a  very  valuable  procedure  for  rodent  ulcer. 

Mr.  Mackay  said  that  radium  should  certainly  be  tried. 


S.   Orbital   suppitration. 
By  M.  S.  Mayou. 


Abscesses  in  the  orbit  from  a  practical  point  of  view 
are  often  very  difficult  to  find.  The  object  of  this  paper 
is  not  so  much  to  examine  the  cause,  but  rather  the  situa- 
tion in  which  pus  is  likely  to  occur  and  "  point,"  and  the 
best  means  of  opening  and  draining  such  abscesses.  The 
main  object  of  the  paper  is  to  put  on  record  some  rare 
cases  of  orbital  suppuration  and  some  unusual  situations  in 
which  pointing  of  an  abscess  has  occurred.  For  the  study 
of  the  track  taken  by  pus  in  the  orbit  forward  to  the  skin 
which  necessarily  takes  the  line  of  least  resistance,  it  is 
important  to  study  the  fibro-cellular  tissue  planes  in  the 
orbit.  These  fibro-cellular  tissue  planes  are  arranged  in 
two  directions  (1)  those  closing  in  the  antei'ior  wall  of  the 
orbit,  and  (2)  those  which  take  an  antro-posterior  direction. 
The  orbit  being  almost  entirely  enclosed  by  bony  tissue, 
except  on  its  anterior  wall,  an  abscess  which  occurs  within 
it  will  manifest  itself  by  a  protuberance  of  its  anterior  wall, 
and  pus  will  be  directed  forwards  to  it  by  the  cellular  tissue 
planes  arranged  in  the  antro-posterior  direction.  This 
anterior  wall  in  normal  conditions  is  closed  by  the  fibrous 
attachment  of  the  lids  to  the  orbit,  which  is  thickest  at  the 
outer  and  inner  canthus,  where  they  receive  special  names 
of  the  tarsal  ligaments,  and  thinnest  at  the  upper  and  inner 
part  near  the  attachment  of  the  pulley  of  the  superior  oblique 
(Fig.  18).  Another  plane  of  cellular  tissue  which  helps 
to  form  the  barrier  to  the  passage  of  pus  forwards  from 
the  orbit  is  the  attachment  of   the  check  ligaments.      In 
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these  planes  of  cellular  tissue  there  are  three  compart- 
ments :  one  contains  the  lachrymal  gland,  another  con- 
tains the  lachrymal  sac,  the  third,  the  eye  (tenon  capsule). 
These  are  all  comparatively  superficial,  and  if  pus  forms  in 
either  of  these  it  practically  always  bursts  through  the 
skin  or  conjunctiva  rather  than  into  the  orbit. 

The  connective-tissue  planes  which  are  arranged  in  the 
antro-postorior  direction  are  the  periosteum   of  the  orbit, 

Fig.   18. 


Diagram  showing  the  connective-tissue  membranes  closing  the 
anterior  wall  of  the  orbit  (after  Fuch),  and  the  usual  situation 
for  the  pointing  of  abscesses,  a.  Frontal  sinus,  f.  Ethmoidal 
sinus,     z.  Antrum,     n.  Lacrymal  gland,     s.  Tenon's  capsule. 


and  the  sheath  of  the  optic  nerve.  These  membranes  ai-e 
all  of  sufficient  density  in  the  early  stages  to  completely 
stop  the  passage  of  pus  from  one  compartment  to  the  other  ; 
that  is  to  say,  abscesses  may  form  sub-periosteally  within 
the  fatty  tissue  of  the  orbit  or  in  the  sheath  of  the  optic 
nerve.  It  is  important  to  recognise  this  early,  as  the 
abscess  can  be  opened  before  other  parts  of  the  orbit  are 
implicated. 

Necrosis  of  the  oi-bital  wall   may  give  rise  to   the   for- 
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mation  of  a  subperiosteal  abscess  (Fig.  19).  The  orbit 
on  its  upper,  inner,  and  inferior  wall  is  surrounded  by  the 
sinuses  of  the  nose  in  which  suppuration  may  occur  giving 
rise  to    the    same  condition.       I'hese    abscesses   as  a   rule 


Fi' 


Suppurative  periostitis  of  the  frontal  bone. 


point  in  very  definite  positions.  Those  arising  from  the 
frontal  sinus  usually  present  opposite  the  centre  of  the 
upper  orbital  margin.  The  one  arising  from  the  ethmoid 
presents  at  the  upper  and  inner  angle  of  the  orbit  in  the 
region  of  the  attachment  of  the  pulley  of  the  superior  oblique 
(Fig.  21)^  whilst  one  from  the  antrum  which  is  compara- 
tively rare  presents  to  the  lower  and  outer  orbital  margin. 
In  opening  abscesses  which  arise  from  necrosis  of  the 
oi'bital  walls,  it  is  especially   necessary  to  recognise  that 
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they  are  at  any  rate  in  the  first  instance  subperiosteal, 
because  they  can  be  evacuated  without  opening  tlie 
cellular  planes  of  the  orbital  tissues  by  cutting  straigiit 
down  on  to  the  orbital  margin  and  stripping  up  the   pei-i- 


Fi.i.  L'O. 


Orbital  celkilitis  showing  bulging  of  the  whole  anterior  wall  of 
the  orbit. 

ostium  with  a  periostium  detacher  until  the  abscess  is 
opened.  In  the  early  stages  of  the  condition  it  may  be 
possible  in  some  instances,  especially  in  the  case  of  the 
ethmoid,  to  open  the  subperiosteal  abscess  from  the  nose 
after  removing  large  portions  of  the  ethmoid  (Fig.  21). 

In  what  I  believe  to  be  an  almost  unique  case,  reported 
below,  infection  of  the  ethmoid  arose  from  a  boil  on  the 
face  associated  with  a  subperiosteal  abscess  (Case  1,  Figs. 
23  and  24). 


• 


ORBITAL    SUPPURATION. 


195 


Abscesses  which  occur  in  the  fatty  cellulai*  tissues  of  the 
orbit  are  most  frequently  the  result  of  a  penetrating  wound, 
cellulitis  of  the  face,  or  pyeemic  infection,  and  at  first  give 
rise  to  diffuse   infiltration  with   a  general  swelling  of   all 


Fig.  21. 


Suppuration  in  the  ethmoid  presentin<f  at  the  upper  and  inner 
ans^le  of  the  orbit ;  the  abscess  was  opened  by  Sir  StClair 
Thomson  through  the  nose. 


the  orbital  tissues  and  later  may  point  in  any  position, 
more  commonly  in  the  upper  part  of  the  orbit,  as  in  that 
position  the  fibro-cellular  tissue  is  thinner  than  elsewhere 
(Fig.  20).  The  difficulty  in  treating  such  abscesses  is 
to  find  them,  if  not  pointing,  and  the  best  method  is  after 
incising  the  lid  to  search  for  them  by  means  of  sinus 
forceps.    When  opened  and  drained  pockets  of  pus  are  very 
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liable  to  form  in  the  orbital  fat  and  drainage  taking  place 
imperfectly. 

Abscesses  in  Tenon's  capsule  are  nearly  always  pyaemic 
in  origin,  although  it  is  conceivable  they  may  result  from 
a  perforating  injury  or  a  tenotomy  wound,   or  possibly   as 

Fig.  22. 


An  absceso  in  the  deeper  tissiies  of  the  eyelid  simulating  an  aeuto 
fi'ontal  sinus. 

the  result  of  panophthalmitis.  As  a  rule  the  abscess 
which  is  formed  bursts  forward  beneath  the  conjunctiva 
between  the  insertion  of  the  recti  muscles,  but  occasionally 
perforation  of  the  globe  may  take  place  as  in  the  case 
reported  by  Bronner  (Trans.  Ophth.  Soc,  vol.  xxiv,  p. 
209). 

The    close    contiguity    of    the    pus    with    the    eyeball 
produces  acute  inflammation  in   the   uveal   tract  with  the 
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exudation  of    leucocytes  into   the  vitreous.      In    the   fii'st 

case  described  below  the    pus    in  the   vitreous   contained 

no    organisms    although    the    pus  in    the    cavity   of    the 

abscess  contained   staphylococcus,  so    that  it  is    probable 


Fic.  23. 


Suppuration  in  the  ethmoid,  riglit  side  orbital  cellulitis,  on  the 
left  infection  from  a  boil  on  the  biidsje  of  the  nose. 


that  the  exudation  into  the  eye  is  the  result  of  the  toxine 
rather  than  the  true  infection  of  the  eyeball  with  the 
organism.  This  is  further  borne  out  by  the  other  case,  as 
after  the  abscess  had  burst  through  the  conjunctiva  the 
eye,  which  contained  a  yellow  mass  of  leucocytes  in  the 
vitreous,  gradually  settled  down,  and  the  eye  was  retained 
by  the  patient,  although  it  showed  some  signs  of  shrinking 
at  a  later  date.  This  inflammation  within  the  globe  is,  I 
think,  very  important  in  making  the  diagnosis  in  the  early 
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stages  of  the  disease,  as  it  is  conceivably  possible  that  the 
abscess  might  be  opened  through  the  conjunctiva  before 
the  eye  is  destroyed.  Abscesses  of  the  optic  nerve  are  of 
extreme  rariiy.  Cases  have  been  recorded  as  the  result 
of  infection  from  the  face  or  spreading  from  the  meninges. 

Fig.  24. 


Same  as  last  i^hotogiaph,  showing  recovery. 

Case  1. — Snji'puration  of  both  orhits  as  the  result  of  a 
boil  oil  the  bridge  of  the  nose.  On  the  right  siile  the  abscess 
was  subpeiiosteal  and  the  ethmoid  cells  became  secondary 
infected.  On  the  left  side  the  pus  reus  confined  to  the 
cellular  tissue  of!  the  orbit. 

G.  D — ,  a3t.  16  years.  On  Christmas  Day,  1916,  the 
patient  developed  a  boil  on  the  bi-idge  of  the  nose,  which 
suppurated  and  Avas  opened  several  times  by  her  doctor. 
A  fortnight  after  the  appearance  of  the  boil  the  left   eye 
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became  slightly  proptosed  and  then  went  down.  At  the 
same  time  the  right  eye  became  proptosed  and  both  upper 
lids  became  red  and  painful.  There  Avas  no  history  of 
any    nasal    trouble.       She    was    admitted   to   the    Central 


Fig.  25. 


Laciyiiial  abscess  pointing  above  the  tendo-oculi. 


London  Ophthalmic  Hospital  on  January  13th,  1917. 
There  was  proptosis  of  both  eyes,  more  on  the  right  side 
than  the  left,  and  both  lids  were  i-ed  and  oedematous  ;  the 
eyes  were  pushed  somewhat  downwards,  and  there  was 
marked  limitation  of  movement  in  both.  Temperature, 
100-4°  F.  Pulse,  140.  Respiration,  26.  The  nose  was 
examined  both  b_y  rhinoscopy  and  the  X  rays  ;  there  was 
nothing  abnormal  to  be  seen.  On  January  ]3th  an  incision 
was  made  down  to  the  bone  of  the  right  upper   and  inner 
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orbital  margin.  The  periosteum  was  stripped  up  and  an 
abscess  opened  and  drained.  The  Ijone  of  the  ethmoid 
was  found  to  be  bare  and  rough  in  one  situation.  The 
temperature  did  not  go  down.  On  January  16th,  the  left 
eye  had  become  more  proptosed  and  the  right  was  still 
bad.  The  patient  was  seen  in  consultation  with  Dr.  H.  L. 
Lack.  The  left  orbit  was  opened  by  an  incision  along  the 
supraorbital  margin  down  to  the  periosteum,  which  was 
stripped  up  over  the  whole  of  the  inner  surface  of  the 
orbit,  but  no  abscess  was  found  and  the  wound  was  closed 
by  sutures.  In  the  right  orbit  the  wound  was  enlarged 
and  the  ethmoid  explored.  The  ethmoid  cells  w^ere 
opened  up  and  found  to  be  full  of  creamy  pus.  The 
anterior  end  of  the  middle  turbinate  was  removed  and  a 
drainage-tube  passed  through  from  the  wound  and  out  at 
the  anterior  nares  (Fig.  23).  On  the  18th  there  was  a 
marked  improvement  in  the  right  eye,  but  the  left  was 
worse  ;  the  proptosis  greater  and  there  was  a  small  opacity 
in  the  cornea  of  the  lower  part.  During  the  whole  time 
both  eyelids  were  stitched  together  to  pi-eserve  the  cornea 
as  far  as  possible.  On  the  20th  the  right  orbit  was  much 
better.  The  left  eye  had  become  more  swollen,  and  under 
chloroform  another  search  for  pus  was  made ;  the  old 
wound  was  opened  up,  the  cellular  tissues  of  the  orbit 
explored  with  sinus  forceps,  and  a  large  abscess  was 
opened  on  the  outer  side  of  the  orbit  behind  the  lacrymal 
gland  and  a  drainage-tube  was  inserted.  On  January  22nd 
the  right  eye  was  very  much  better  and  the  proptosis  was 
subsiding  ;  the  left  eye  was  more  proptosed  and  the  upper 
lid  more  cudematous.  Kxploration  Avith  sinus  forceps  w^as 
again  made  in  the  cellular  tissues,  and  a  large  abscess 
containing  about  two  or  three  ounces  of  pus  was  opened  on 
the  inner  side.  A  counter-opening  was  made  in  the  lower 
orbital  margin  and  a  tube  passed  through  from  one  to 
another.  After  opening  this  abscess  the  temperature, 
which  had  been  varying  between  100  and  102°  F.,  subsided, 
and  the  proptosis  gradually  began  to  go  down.  On 
January  31st,  a  small  superficial  abscess  was  opened  below 
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the  left  eyebrow  near  its  inner  end.  On  February  2nd, 
the  right  lower  lid  became  swollen,  red,  and  oedematous 
near  its  inner  end.  An  incision  was  made  and  pus  was 
found,  which  was  evidently  a  secondary  abscess  from  the 
necrosis  of  the  orbital  plate  of  the  ethmoid.  On  February 
6th  another  secondary  abscess  was  opened  in  the  lower  lid 
of  the  left  side.  The  pathological  examination  of  the  pus 
showed  the  inflammation  to  be  of  purely  staphylococcal 
origin.  On  February  7th  staphylococcus  vaccine  was 
given  and  subsequently  repeated  once  a  week.  The  tube 
passing  through  the  nose  in  the  right  orbit  was  left  out 
and  subsequently  a  week  later  the  tube  in  the  left  orbit 
was  also  removed,  and  the  patient  made  an  uninterrupted 
recovei'v.  On  examination  on  March  1st,  neither  fundus 
showed  any  signs  of  optic  neuritis  or  other  abnormalities. 
The  vision  of  the  right  eye  was  ^  and  the  left  -j%.  The 
latter  vision  was  accounted  for  by  a  slight  corneal  nebula 
due  to  exposure  and  is  rapidly  clearing  (Fig.  24). 

Cask  2. — Ca-se  of  frontal  sinus  suppuration  simuhi  tiny  a 
lacrymal  mucocele. 

E.  C — ,  ast.  50  years,  female,  has  been  troubled 
with  "  growths  "  in  the  left  side  of  the  nose  for  years. 
She  was  admitted  to  the  Central  London  Ophthalmic 
Hospital  with  a  large  left  lacrymal  mucocele,  which,  when 
you  pressed  over  the  sac,  emptied  itself  into  the  nose. 

C)n  February  18th,  1908,  the  sac  was  excised,  and  the 
pathological  report  says  that  the  mucous  membrane  sho\vs 
signs  of  chronic  inflammation,  and  the  sac  wall  is  much 
thickened  but  no  sign  of  tubercular  origin.  Three  months 
later  the  patient  came  back  to  the  hospital  with  a  history 
of  having  considerable  pain  over  the  eyebrow  and  a  return 
of  a  similar  swelling  in  the  situation  of  the  old  mucocele. 
On  pressure  over  the  sac  and  making  the  patient  bend  her 
head  forward  pus  came  down  the  nose.  It  was  thought 
that  there  was  a  relining  of  the  cavity  with  epithelium 
and  a  fresh  mucocele  formed.  She  was  again  admitted  to 
the  hospital  and  an  incision  was  made  over  the  swelling. 
On  opening  the   cavity   it  was  found  there    was   a  track 
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passing  upwards  towards  the  frontal  sinus  into  which  a 
probe  could  be  passed,  and  there  was  a  hole  in  the  lacry- 
nial  bone  which  passed  into  the  nose.  The  swelling,  there- 
fore, was  a  collection  of  pus  which  had  escaped  from  the 
hole  in  the  frontal  sinus,  gravitating  downward  into  the 
lacrymal  region  and  then  drained  out  through  a  hole  in 
the  lacrymal  bone  into  the  nose.  The  patient  was  subse- 
quently transferred  to  a  throat  hospital  for  treatment. 

Case  8. — An  ahtfcess  in  the  rvjht  eyehroiv  simulating 
frontal  sinus  supjniration. 

Male,  a3t.  about  30  years.  Had  attended  throat 
hospital  with  some  nasal  trouble.  For  two  weeks  before 
he  was  seen  at  the  hospital  he  had  had  intense  pain  over 
the  right  eyebrow.  On  admission  he  had  a  large  fluctuat- 
ing swelling  situated  in  the  lower  part  of  the  eyebrow  and 
upper  part  of  the  orbit.  The  eye  was  somewhat  displaced 
downwards  and  the  swelling  seemed  to  pass  backwards 
into  the  upper  part  of  the  orbit,  but  it  was  so  large  that 
digital  examination  was  vei'y  difficult.  The  nose  was 
examined,  but  showed  no  sign  of  any  disease.  An  incision 
was  made  into  the  abscess  and  the  pus  evacuated,  and  the 
abscess  cavity  was  found  to  be  superficial  to  the  peri- 
osteum.     Recovery  was  uninterrupted  (Fig.  22). 

Case  4. — S^i'p'puration  [abscess]  in  Tenon's  capsule 
(2  rases). 

M.  C — ,  female,  set.  34  years.  Married.  On  January 
10th,  1916,  the  patient  was  taken  ill  with  sickness,  pains 
in  the  back,  and  a  temperature.  On  January  14th  she 
developed  an  acutely  painful,  swollen  right  ankle-joint,  the 
skin  of  which  was  red  and  inflamed.  At  the  same  time 
the  left  eye  became  painful  and  proptosed.  On  January 
15th  1  first  saw  the  patient  with  her  doctor.  The  right 
ankle-joint  was  enormously  swollen,  painful,  and  inflamed. 
Her  temperature  was  101°  F.  The  right  eye  was  proptosed 
and  pushed  straight  forward,  and  the  conjunctiva  oedema- 
tolis  ;  the  iris  was  somewhat  discoloured  and  beginning  to 
show  signs  of  inflammation.  She  could  count  fingers  with 
the  eye.      On  January  18th  the  proptosis   had  increased. 
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There  was  marked  iritis  and  a  purulent  infusion  into  the 
vitreous  which  could  be  seen  by  focal  illumination.  Under 
an  anaesthetic  incisions  were  made  into  the  upper  and 
lower  lid,  and  the  orbital  tissues  explored  Avith  sinus 
forceps  ■without  any  result.  vXfter  the  operation  the 
proptosis  increased,  and  on  January  24th  an  abscess  burst 
through  the  conjunctiva  between  the  insertions  and 
external  and  superior  rectus.  After  this  the  proptosis 
gradually  subsided  and  the  iritis  gradually  settled  down. 
The  purulent  exudation  in  the  vitreous  could  be  still  seen. 
The  ankle-joint  had  subsided  without  suppuration.  Nine 
Inonths  later  the  eyeball  showed  some  signs  of  shrinking  ; 
the  anterior  chamber  was  deep  and  the  tension  soft,  but 
the  lens  was  quite  clear  and  a  yellow  mass  could  be  seen 
behind  it.  The  movements  of  the  eye  were  fair  in  all 
directions. 

Cask  5. — Inflammation  of  Tenon's  capsule  [pysemic), 
secondary  to  cystitis  due  to  Staphylococcus  aureus.  Pas 
in  vitreous  sterile. 

D.  S  — ,  male,  ast.  65  years.  Admitted  to  Central 
London  Ophthalmic  Hospital,  January  11th,  1916. 
Married.  Three  children.  All  living  well.  Has  been 
well  all  his  life  ;  never  had  any  trouble  with  his  eyes 
before.  First  noticed  left  eye  misty  two  days  before 
admission.  Shortly  after  it  became  red  and  the  lids 
became  swollen.  No  pain.  Present  condition  rather 
■emaciated.  Urine,  specific  gravity  1025  acid.  Albumin 
and  blood  present  (cystitis).  Sugar  nil.  Left  eye  Swollen 
and  oedema  of  lids  and  conjunctiva.  Conjunctiva  over- 
lapping cornea  and  limbus.  Eye  slightly  proptosed. 
Some  limitation  of  movement  in  each  direction.  Cornea 
clear,  lens  clear,  fundus  hazy,  due  to  vitreous  opacities  ; 
some  ii'itis.      Vision,  P.L.      Temperature,  98"1°  F. 

January  12th. — (Edema  of  the  lids.  Left  eye  more 
proptosed  ;  exudate  on  the  anterior  sui'face  of  the  lens 
and  purulent  matter  could  be  seen  in  the  vitreous.  Tem- 
perature, 99°  F. 

January    IStli. — Incision    made    in    upper  lid.      Upper 
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part  of  orbit  explored  ;  nothing  found.  Drained,  and  lids 
stitched  together. 

January  2 1st. — Considerable  increase  in  the  swelling  of 
the  lids,  and  proptosis  and  exudate  in  the  pupil  and 
vitreous.      Eye  still  has  perception  of  light. 

February  4th. — Enucleation  of  left  eyeball ;  small 
abscess  was  found  to  the  inner  and  lower  side  of  the  optic 
nerve.      'J'eniperature,  99    F. 

February  8th. — Temperature,  normal. 

Cultures  from  orbit  show  Staphylococcu^s  (lureiis.  J^us 
from  the  eye  sterile. 

Case  6. — Suj^puration  in  a  lacrymal  sac  'presentiiKj 
ahiive  the  tarsal  ligavient. 

Grirl,  aet.  12  years,  came  to  the  hospital  with  an  abscess 
pointing  above  the  internal  tarsal  ligament.  She  previously 
had  lacrymal  obstruction  and  epiphora  for  some  two  years 
previously.  An  incision  was  made  into  the  abscess,  which 
was  found  to  communicate  with  the  lacrymal  sac  and  was 
drained  (Fig.  25). 
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VIII.    DISEASES    OF    THE    CORNEA. 

1.   (kise  of  Mooren'.s  iilcpyv  treated  icith  a  conjtuictival  flap. 
By  F.  A.  C.  Tyrrell. 

Eugene  de  la  V — ,  ajt.  38  years,  attended  Ophthalmic 
out-patient  department,  of  St.  Mary's  Hospital,  February 
9th,  J  917,  with  large  ulcer  extending  over  upper  third  of 
left  cornea.  Ulcer  Avas  of  crescentic  shape  with  concave 
edge  undermining  epithelium.  Floor  of  ulcer  shallow  and 
grey,  staining  in  patches,  slightly  diminished  sensation, 
no  pain.      A  typical  Mooren's  ulcer  in  its  early  stage. 

The  edges  of  the  ulcer  were  cauterised  the  same  day. 
No  improvement  could  be  observed  after  a  week;  ulcer 
somewhat  extending  at  horns  of  crescent.  The  patient  was 
taken  into  hospital  for  further  ti*eatment  and  cautery 
again  applied  without  success.  After  four  days  I 
decided  to  cover  the  ulcerated  area  with  a  conjunctival 
flap.  The  floor  of  the  ulcer  Avas  first  scraped  with  a 
sharp  spoon  and  a  flap  cut  which  was  stretched  over  ulcer 
and  stitched  with  three  sutures  to  uncut  conjunctiva 
below.  The  central  stitch  resting  on  healthy  cornea  was 
removed  within  twenty  four  hours  for  fear  of  injury  to 
epithelium.  The  flap  failed  to  adhere  completely  in 
central  part  leaving  a  small  area  uncovered.  Numerous 
blood  vessels  however  soon  bridged  the  gap.  The  rest  of 
the  cornea  looked  bright,  healthy,  and  well  nourished  a 
week  after  the  operation.  The  growing  horns  of  the  ulcer 
were  well  covered  and  ceased  to  extend,  and  the  small 
area  of  staining  gradu.ally  diminished.  Patient  was  dis- 
charged after  a   few  weeks  with  a  lozenge  shape   nebula 
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just  iibdve  pa])illary  area  covered  with  liealthy  epithelium. 
The  upper  linibus  was  hij^hly  vascular  and  prominent,  but 
was  under  cover  of  eyelid  to  a  great  extent. 

He  was  called  up  and  passed  into  the  French  Army  at 
the  end  of  April,  ten  weeks  after  commencement  of 
treatment. 

Mr.  Leslie  Paton  :  This  case  w'hen  I  saw  it  first  Avas 
a  typical  Mooren's  ulcer  involving  a  crescent  which  ex- 
tended i-onnd  one  third  of  the  corneal  circumference  in 
the  upper  edge.  It  showed  rather  a  shelving  edge  peri- 
pherally with  an  abrupt  almost  overhanging  edge  in- 
ternally. 

Corneal  sensibility  was  only  slightly  diminished  and 
there  were  no  greyish  infiltrates  in  the  cornea  beyond  the 
crescent.  Two  or  three  areas  in  the  crescent  stained  with 
fiuorescin.  The  condition  was  comparatively  painless.  The 
whole  crescentic  area  was  cauterised  twice  at  an  interval  of 
a  week  without  improvement.  Mr.  Tyrrell  then  covered  the 
area  by  bringing  down  a  large  conjunctival  flap  from  above. 
This  adhered  at  the  outer  and  inner  edges  and  from  these 
two  points  the  small  remaining  oval  area  speedily  became 
vascularised  and  at  the  end  of  a  month  he  had  a  quite  smooth 
clear  cornea.  Mr.  Tyrrell  has  since  done  a  second  case  of 
very  advanced  Mooi'en's  ulcer  in  which  only  a  small  island  of 
clear  cornea  was  left  in  the  centre  about  5  mm.  -I-  4  mm. 
It  is  as  yet  too  early  to  speak  about  the  final  result  in  this 
case,  but  where  the  flaps  have  adhered  there  is  already  a 
marked  improvement  in  the  condition.  I  think  our 
experience  with  these  two  cases  is  sufficiently  favourable 
to  suggest  to  other  members  the  desirability  of  giving  a 
trial  to  this  mode  of  dealing  with  these  heart-breaking 
cases. 

The  President  said  that  they  would  welcome  any  treat- 
ment which  offered  any  prospect  of  success  in  dealing 
with  cases  of  Mooren's  ulcer.  He  had  heard  previously  of 
this  case  of  Mr.  Tyrrell's,  and  as  he  had  a  bad  case  of 
Mooren's  ulcer  in  the  hospital,  he  asked  Mr.  Tuckett,  the 
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house  SLii'g'eon,  to  deal  with  it  in  the  way  recouimended. 
The  patient,  however,  got  dissatisfied  with  being  in  the 
hospital  and  discharged  himself,  so  that  he  lost  sight  of 
the  case  and  the  ultimate  result  of  the  treatment  was  not 
known.  The  case  was  a  very  advanced  one,  and  he- 
thought  the  treatment  seemed  likely  to  be  beneficial. 

Mr.  KowAN  asked  whether  there  was  any  difficulty  in 
trying  the  use  of  the  central  stitch  instead  of  a  cross  suture. 
He  had  tried  this  often  in  injured  eyes.  The  suture  was 
just  passed  in  and  out  and  the  two  ends  tied  together. 
The  stitch  in  this  case  did  not  seem  to  touch  the  cornea. 
It  is  often  called  a  "  Purse  "  suture. 

M.  J.  Gr.  Ci.KGG  said  that  when  the  ulcer  was  covered  up 
with  the  conjunctival  flap,  the  tension  especially  on  the 
sides-:^there  was  a  less  amount  of  tissue  laterally — some- 
times caused  the  purse  skin  thread  to  cut  through  the  con- 
junctival substance.  In  a  case  of  his  own,  a  day  or  two 
after  the  operation  had  been  done — at  all  events  by  the 
third  day — the  conjunctiva  had  slipped  back. 
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IX.   ULSKASES    OF   THE    UVEAL   TRACT. 

1.    A  rase  of  "  m-eo-parotitis  "  icith  irido-cyrloiil^'gia. 

By   Gkokge  Mack  ay. 

On  March  10th,  1916,  Maggie  R — ,  a?t.  30  years,  a 
tableniaid,  was  brought  to  me  by  her  mistress.  She 
looked  well-nourished,  and  there  was  nothing  exceptional 
to  note  in  her  general  appearance  except  that  she  was 
slightly  ana3mic,  depressed,  and  anxious  about  the  con- 
dition of  her  eyesight.  She  had  been  in  the  same  situa- 
tion for  eight  or  nine  years,  and  was  a  well-conducted  and 
highly-valued  servant. 

History. — At  the  age  of  7  or  8  years  she  had 
measles,  and  since  then  had  been  liable  to  slight  blepha- 
ritis marginalis  and  on  that  account  had  sometimes  to  be 
kept  from  school  in  winter  if  the  weather  were  cold.  At 
the  age  of  11  years,  being  a  native  of  Montrose,  she  went 
into  a  factory  for  the  making  of  yarn  from  flax,  and 
worked  there  for  ten  years.  Thinking  that  this  rather 
dusty  occupation  was  keeping  up  the  lid  weakness,  she 
decided  to  leave  the  factory  and  engage  in  domestic  ser- 
vice. She  was  in  the  habit  of  using  boracic  lotion  for  her 
eyes  and  occasionally  Singleton's  ointment.  In  other 
respects  she  had  no  complaint  about  her  eyes  or  eyesight 
until  the  onset  of  her  present  illness.  She  had  never  had 
mumps,  and,  so  far  as  she  knew,  prior  to  her  present  ill- 
ness, had  not  been  in  contact  with  any  persons  suffering 
from  mumps.  At  the  age  of  20  years  she  had  all  her 
teeth  removed.  She  had  enjoyed  good  health  until  a  fort- 
night before  coming  to  me,  Avhen  she  had  what  she 
■described  as  a  "  cold  "  with  cough.      There  had  been  no 
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sore  throat  nor  any  known  contact  Avitli  diphtheria.  On 
further  inquiry  it  was  admitted  that  there  was  not  much 
catarrh  in  the  head,  but  rather  a  feeling  of  malaise  and 
pains  about  the  stomach,  with  a  certain  degree  of  nausea, 
so  that  she  feared  to  eat  lest  she  should  be  sick.  A  day 
or  two  afterwards  there  was  some  swelling  of  her  eyelids 
and  soon  thereafter  a  difficulty  in  reading  small  type  in 
the  newspaper.  This  became  aggravated,  so  that  a  few 
days  later  she  could  not  see  even  the  lai'ger  headings  of 
the  paragraphs.  There  was  an  inclination  to  close  the 
eyes,  apparently  due  to  slight  photophobia. 

Present  state. — -When  I  first  saw  her  on  March  10th, 
1916,  there  was  a  slight  diffuse,  deep  conjunctival,  and 
very  moderate  ciliary  injection.  The  pupils  were  rather 
widely  dilated  (about  6  mm.  in  diameter)  and  immobile  to 
light  as  well  as  on  convergence  of  the  visual  axes,  and 
though  appearing  almost  circular,  on  closer  inspection  a 
few  posterior  synechite  were  found.  These  had  apparently 
formed  while  the  pupils  were  in  a  state  of  dilatation.  They 
were  sufficiently  eccentric  in  position  to  suggest  that  a 
mydriatic  had  been  applied  previous  to  their  formation. 
This  seemed  all  the  more  probable  since,  on  further 
examination,  it  was  found  that  her  accommodation  was 
apparently  paralysed.  There  was  well-marked  punctate 
keratitis  on  the  back  of  both  corneas,  and  haziness  of  the 
vitreous.  Throuo-h  this  foo-  the  details  of  the  fundus  were 
rendered  somewhat  obscure,  but  no  gross  changes  were  to 
be  seen  at  the  disc  or  elsewhere. 

R.Y.  =  -g— Q,  not  improved  by  any  lens. 

TV—  -^- 

^-  ^  •    ~    60  "  >> 

At  10  in.  her  vision  was  relatively  worse.  The  right 
eye  could  barely  decipher  J.  19,  the  left  J.  16.  With 
+  4  D.  sph.  improvement  was  got  to  about  J.  14  and  -J.  12 
respectively.  There  was  undoubtedly  mydriasis,  and 
there  appeared  to  me  to  be  certainly  cycloplegia  as  well, 
though  the  turbid  media  made  the  precise  degree  difficult 
to  determine.  Despite  most  careful  inquiry  I  could  not 
elicit    that  she    had  been    using    any    mydriatic    drops  or 
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ointment,  nor  handling  any  plaster  or  liniment  or  medi- 
cine which  might  have  contained  belladonna  or  any  such 
cycloplegic.  Her  tongue  was  fairly  clean,  her  appetite 
poor.  The  temperature  did  not  appear  to  be  raised. 
This  association  of  iridocyclitis  with  paralysis  of  the  pupil 
and  accommodation  appeared  to  me  so  exceptional  that  I 
asked  my  friend,  Dr.  F.  D.  Boyd,  the  family  physician,  to 
see  the  patient.  On  March  13th  she  was  admitted  under 
his  care  to  Ward  24  of  the  Edinburgh  Royal  Infirmary. 
I  requested  that  precautions  should  be  taken  to  see  that 
there  was  no  possibility  of  her  having  access  to  any  cyclo- 
plegic and  that  every  possible  means  should  be  employed 
to  ascertain  by  bacteriological  examination  whether  the 
disease  had  a  microbic  origin.  Two  or  three  days  after 
admission  she  developed  bilateral  swelling  of  the  pre- 
auricular portions  of  her  parotid  glands.  The  cervical 
part  of  the  parotids  Avere  less  affected  and  no  other  glands 
in  the  neck  were  involved.  The  enlarged  parotids  were 
smooth,  firm,  and  only  slightly  painful  on  pressure  or  on 
yawning.  Her  temperatiire,  which  was  98'2°F.  at  admis- 
sion and  99  F.  the  following  morning,  remained  for  the 
most  part  rather  subnormal,  varying  from  96'8°  F.  on 
several  occasions  in  the  morning  to  generally  a  degree 
more  in  the  evening.  The  highest  temperature  recorded 
was  99'4°  F.  on  the  19th — two  days  after  having  had  a 
von  Pirquet's  cuti-reaction  applied.  On  jMarcli  29th,  Dr. 
Fitzgerald,  one  of  the  pathologists  to  the  Royal  Infirmary, 
reported  : 

(1)  That  she  Avas  negative  to  Wassermann's  test. 

(2)  That  she  w^as  negative  also  to  von  Pirquet's  cuti- 
reaction,  and  that  a  subsequent  tuberculin  injection  of 
Koch's  old  tuberculin  had  also  given  a  negative  result. 

(3)  That  no  growth  had  been  obtained  from  the  blood 
culture. 

(4)  That  the  blood  showed  a  leucocytosis. 

(5)  That  a  culture  from  the  conjunctiva  showed  Gram 
positive  cocci  {Staphylococcias  albus  and  citreus). 

Tlie  hospital  notes  do  not   definitely  state  whether  any 
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swab  was  taken  from  her  throat.  If  it  was  done,  it  was 
certainly  found  negative.  Unfortunatel}',  the  period  of 
her  admission  coincided  with  a  change  in  the  period  of 
office  of  resident  physicians,  and,  owing  partly  to  the 
pressure  of  wai'-time  demands,  there  was  some  divided 
responsibility  in  the  I'ecording  or  neglect  to  carry  out  this 
observation.  I  could  elicit  no  history  nor  symptoms 
pointing  to  any  ulcerated  condition  of  the  throat,  and  I 
can  only  add  that  having  myself  taken  a  swab  from  her 
throat  on  May  12th,  it  was  repoi-ted  by  the  Laboratoiy  of 
the  Royal  College  of  Physicians  to  contain  no  diphtheria 
Imcilli.  This  is  perhaps  a  rather  belated  observation. 
At  the  same  time,  knowing  that  long  after  an  acute  attack 
of  diphtheria  has  subsided  bacilli  may  still  be  found  in  the 
throat,  I  give  it  for  what  it  is  worth.  By  April  7th  the 
patient  said  that  her  eyes  were  improving.  She  could 
tolerate  light  with  less  discomfort,  and  the  parotid  SAvell- 
ings,  though  still  obvious,  had  considerably  diminished  in 
size.  On  the  following  da}^,  April  8th,  the  patient  was 
dismissed  from  hospital,  /.  e.  nearh'  a  month  after  her  first 
visit  to  me. 

On  April  24th  (/.  e.  six  weeks  after  her  first  visit)  1  saw 
her  again  at  my  house.  The  pupils  were  now  rather  more 
oval,  with  longer  axes  horizontal.  The  parotid  glands 
still  felt  slightly  indurated  on  palpation  between  the  jaw 
and  ear,  though  there  was  now  no  obvious  swelling.  J 
think  I  may  safely  assert  that  they  were  not  normal  for 
fully  a  month  and  a  half  in  her  case.  There  was 
apparently  some  deficiency  in  the  salivary  secretion  at  this 
time,  for  she  complained  that  she  had  difficulty  in  masti- 
cating and  swallowing  dr}'  food  unless  she  took  some  fluid 
with  it ;  but  the  act  of  deglutition  was  not  impaired  and 
her  speech  was  not  nasal.  There  was  much  deep  punctate 
keratitis,  the  spots  having  then  that  tawny  colour  whicli 
usually  indicates  recession  of  the  exudate.  The  vision  foi- 
test  type  was  just  as  previously  recorded. 

About  May  12th  (9th  week),  the  vision  was  at  its  worst. 
The  rio-ht  fundus  could  no  longer  be  seen. 
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]{,V,  =  Hngers  at  8-4  metres. 

L.V.  =   3%,  with  difficulty. 

Thereafter  improveuient  set  in.  On  May  oUth  she 
e.xpressed  the  opinion  that  her  vision  for  objects  on  the 
street  and  for  the  furniture  in  ray  room  was  returning, 
but  the  actual  response  to  test  types  was  practically 
unchanged.  There  was  still  much  punctate  keratitis  with 
floating  opacities  in  the  vitreous.  I  did  not  see  her  in  the 
course  of  the  summer,  though  I  hea^rd  that  she  was  getting 
better,  and  I  had  no  further  opportunity  of  examining 
lier  until  November  9th,  when  I  found  : 

V.  =  3%.  Improved  with  +  0*5  D.  sph.  to  -3-4  partly, 
in  each  eye. 

With  an  effort  J.  6  was  read  at  10  in.  unaided  by 
glasses  and  there  was  a  visible  narrowing  of  the  pupils 
during  this  act  of  accommodation.  The  relative  improve- 
ment in  near  vision  was  remarkable,  and  sti-ongly  supports 
the  view  that  there  had  been  profound  cycloplegia  earlier. 
When  at  rest,  facing  the  light  and  looking  directly 
forward,  the  pupils  were  circular  5  mm.  in  diameter,  i.  e. 
a  little  smaller  than  formerly.  There  was  no  evident  con- 
traction even  on  exposure  to  focussed  light,  so  that  the 
ciliary  muscles,  aided  by  voluntary  impulse,  appeared  to  be 
regaining  their  action  somewhat  in  advance  of  the  I'eflex 
activity  of  the  sphincters  of  the  pupils  to  the  stimulus  of 
light.  There  was  still  considerable  brown  punctate  kera- 
titis and  pigment  spots  on  the  anterior  capsules  of  the  lenses, 
with  floating  opacities  in  each  vitreous,  but  the  optic  discs 
could  now  again  be  seen,  the  right  rather  more  easily  than 
the  left.      There  was  no  evident  choroiditis. 

On  February  1st,  1917,  the  whole  condition  had  further 
improved  and 

E.Y.  =  -A-. 

L.V.  =  Y^2"  p^i'tly  ;  while  with  each  eye  unaided  she 
could  now  decipher  J.  1. 

My  last  examination  was  on  April  19th,  when  I 
found  that  Avith  the  right  eye  she  could  read--^-2  (save  one 
letter)  and  J.  1.      With  the  left  eye,  -^2"  correctly  and  J.  1 
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more   easily.      The   pupils   were   equal   and  almost   if   not 
quite  circular,  especially  the  left.      Each   appeared  about 
5    min,    in    width    in    subdued  light   and   responded  very 
little  if  at  all  even  to  brightly  focussed  lights  but  definitely 
narrowed  to  about  3  mm.    on   convergence  with  accommo- 
dation.     She    still    has    some   fine    brown   spots  of   deep 
punctate  keratitis  on  both  corneae,  and  on  the  lower  part 
of  the  right  cornea  one  larger  grey  greasy  spot  composed 
of  a  small  chain  of  moi-e  recent  confluent  deposits  forming 
an    incomplete    ring    about  2    mm.    in    diameter,    shaped 
like  a    C  or   one   of  Landolt's   vision   test   figures.       The 
vitreous  is  now  practically  free  from  opacity  in  both  eyes  ; 
the  optic  discs  are  well  defined  and  there   are  no  visible 
choi'oidal  changes  to  be  seen  even  in  the  periphery  of  the 
fundus.        Nothing    abnormal    is    to    be    felt    about    the 
parotid  glands  ;    salivation   appears  to  be  quite   natural  ; 
the  ciliary  muscles  have  practically  regained  their  power. 
On  the  whole,  she  seems  in  a  fair  way  to  make  a  complete 
recovery,  but  it  is  now  more  than  a  year  since  the  onset  of 
the  disease.      Xo  mydriatic   has  been  employed  in  treat- 
ment— only  dark  glasses  and  tonics. 

Comvientary. — I  must  confess  that  when  this  case 
first  came  under  my  observation  prior  to  the  development 
of  the  parotitis,  I  was  at  a  loss  to  explain  the  concomitance 
of  irido-cyclitis  and  irido-cycloplegia.  The  subsequent 
development  of  bilateral  parotid  swellings  at  once 
•suggested  that  the  case  was  one  of  mumps,  but  even  if  so 
it  is  unusual  for  eye  symptoms  to  precede  the  parotid 
trouble.  They  usually  follow  as  later  symptoms.  Perhaps 
I  should  say  here  that  the  case  was  quite  unlike  either 
Parinaud's  or  Mickulicz's  diseases. 

Ocular  complications  of  parotitis  epidemica  have  been 
frequently  recorded  in  medical  and  ophthalmic  literature. 
Thus  :  swelling  of  the  lids  ;  swelling  of  the  lacrymal 
glands  (for  which  Hirschbei'g  has  suggested  the  term 
"  lacrymal  mumps  ")  ;  lacrymation  ;  conjunctivitis  ;  some 
rather  dubious  cases  of  keratitis  ;  several  cases  of  irido- 
cyclitis   with    keratitis  punctata  profunda  generally  with 
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vitreous  opacities  ;  optic  neuritis  ;  optic  atrophy  ;  paralysis 
of  extra-ocular  muscles  with  associated  diplopia  and  some 
degree  of  exophthalmus  ;  facial  palsy  involving  the  eye- 
lids ;  and  more  rarely  mydriasis  and  paralysis  of  accomo- 
dation. From  most  of  these  complications  the  recovery 
has  been  satisfactory  after  a  variable  length  of  time,  but 
optic  neuritis,  just  like  the  more  familiar  metastatic  orchitis 
or  0(")phoritis,  may  go  on  to  optic  atrophy  and  total  loss 
of  vision.  In  one  case  at  least  (Schiess-Gemuseus)  an 
irido-cyclitis  took  so  unfavourable  a  course  that  enuclea- 
tion was  performed  to  lessen  risk  to  the  other  eye,  and 
this  supplies  the  only  pathological  report  which  I  have 
discovered.  It  is  not  very  enlightening,  but  so  brief  that 
I  can  give  it  you  in  eight  woi'ds  :  ''  Iris  extraordinarily 
thickened,  peculiar  pulpy  tissue,  much  vascularisation.'' 
In  addition  to  the  ocular  complications  following  mumps 
which  I  have  above  mentioned,  there  are,  of  course,  many 
other  grave  complications.  Paralysis  of  various  parts  of 
the  central  nervous  system,  involving  both  motor  and 
sensory  functions,  have  been  recorded.  I  am  not  at 
present  concerned  to  discuss  these,  and  only  refer  to  them 
as  an  indication  of  the  fact  that,  though  in  the  great 
majority  of  cases  mumps  is  regarded  as  a  harmless  affec- 
tion, it  may  be  accompanied  by  complications  which  are 
temporarily,  at  any  rate,  of  a  serious  nature.  But  again 
the  (question  arises  whether  my  case  was  truly  one  of 
mumps  at  all. 

In  that  connection  I  should  like  to  draw  attention  to  a 
paper  published  in  1909  by  Heerfordt  in  v.  Grraeie' s  Archiv 
fur  Ophthalinologie,  vol.  Ixx,  p.  254,  entitled  "  On  a  Sub- 
chronic  Uveo-parotid  Fever,  locali-sed  in  the  Parotid 
Gland  and  the  Uvea  of  the  Eye  and  specially  complicated 
with  Paresis  of  Cerebro-spinal  Nerves."  Heerfordt  records 
three  separate  cases  which  occurred  under  the  care  of 
three  different  physicians  in  the  Copenhagen  Town  Hos- 
pital in  the  years  1905-6.  The  first,  a  boy  of  eleven; 
the  second,  a  boy  of  fourteen  ;  and  the  third,  a  manservant 
of  twenty-seven. 
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They  were  all  cases  in  which,  iclfJiout  any  known 
history  of  exposure  to  mumps,  but  after  experiencing  for 
some  weeks  feelings  of  tiredness,  drowsiness,  loss  of  appe- 
tite, and  so  forth,  parotid  swellings  developed,  associated 
with  iridocyclitis  and  various  pareses  of  nerves.  In  the 
first  and  youngest  of  the  trio,  there  were  symptoms  of 
pyrexia  sufficiently  pronounced  to  justify  the  employment 
of  the  terra  "  fever,"  to  which  Heerfordt  gives  prominence 
in  his  title.  During  his  stay  in  hospital  for  four  or  five 
months  this  boy's  temperatui-e  varied  from  three  to  four 
degrees  above  normal.  In  each  of  the  other  two  patients 
there  was  less  fever — only  a  ver}^  slight,,  but  protracted 
tendency  to  pyrexia. 

The  circumstances  which  seemed  to  justify  the  grouping 
together  of  these  three  cases  were  that  whereas  in  mumps 
(1)  the  premonitory  stage  is  usually  brief  (twelve  to  thirty- 
six  hours),  in  Heerfordt's  cases  it  varied  from  a  fortnight 
to  many  weeks.  (2)  The  parotid  swelling,  which  usually 
subsides  in  two  to  eight  days  and  may  exceptionally  con- 
tinue for  two,  three,  or  even  four  weeks,  was  noted  in  his 
cases  for  more  than  two  months.  (3)  The  increased  tem- 
perature which  commonly  varies  with  the  severity  of  the 
attack  is  not  usually  of  long  duration  in  mumps  and  often 
falls  suddenly  by  "  crisis."  In  his  cases  it  was  not  high, 
but  more  protracted.  (4)  In  the  first  case,  ii'idocyclitis 
and  optic  neuritis  preceded  the  parotid  swelling  by  about  a 
week.  In  the  other  two,  the  ocular  and  other  nerve 
symptoms  followed  after  parotitis.  Thus,  in  the  second 
boy,  thei"e  was  iridocyclitis  first  in  the  right  eye  and  later 
in  the  left,  a  transient  right  facial  palsy,  and  for  three 
weeks  after  admission  difficulty  in  swallowing  food. 

The  third  case  (man,  ^et.  27  years)  complained  of  feeling 
out  of  condition  and  tired  for  some  months  before  his 
admission  to  hospital.  The  parotid  glands  then  became 
swollen,  double  irido-cyclitis  developed,  and  other  nerve 
symptoms  followed,  difficulty  in  swallowing,  right  facial 
palsy,  and  disturbances  of  sensation  in  the  skin  of  the 
abdomen  and  hands,  and  diuresis.      There  is  no  record  of 
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cycluplegia  in  any  of  this  trio.  Nor  is  tliere  any  record 
of  diphtheria  in  either  of  the  boys,  but  the  report  on  the 
man  concludes  with  the  remark  that  diphtheria  bacilH 
were  found  in  the  fauces.  On  this  point  Heerfordt  makes 
no  further  comment,  but  came  to  the  conclusion  that  if 
his  cases  were  due  to  mumps  they  were  very  atypical,  and 
he  raised  a  question  whether  they  ought  not  to  be  assigned 
to  some  hitherto  unrecognised  category,  constituting  a 
separate  clinical  entity. 

In  his  survey  of  the  literature  Heerfordt  fixes  on  two 
cases  wliicli  he  considers  should  be  grouped  with  his  own. 
The  first  concerns  a  military  musician,  aet.  22  years,  seen 
in  1897  by  Daireaux  (2)  and  Pecliin  (3)  eleven  days  after 
a  bilateral  parotitis — diagnosed  as  mumps,  though  there 
was  apparently  no  epidemic  of  that  disease  at  the  time. 
He  developed  right  facial  palsy  and  loss  of  taste  on  the 
right  side.  This  cleared  up  in  about  a  month,  but  a  week 
or  tw(j  later  a  double  iritis  with  some  kei"atitis  followed. 
The  other  case  published  by  Collomb  (4)  appears  to  me  to 
be  of  greater  interest,  since  ocular  trouble  -preceded  parotitis. 
An  apparently  healthy  man,  '^et.  29  years,  after  some  diges- 
tive disturbance  developed  redness  of  his  right  eye.  When 
first  seen  by  Collomb  a  few  days  later  he  had  parotid 
swelling, and  iridocyclitis,  combined  with  hyperjemia  of 
the  disc.  This  was  followed  by  a  slighter  attack  in  the 
left  eye.  In  this  case,  so  far  as  known,  there  was  no 
exposure  to  epidemic  parotitis. 

In  1916,  Kuhlefelt  (5)  reported  "■  a  case  of  subchronic 
uveo-parotid  inflammation  "  in  a  Finnish  journal  published 
in  the  Swedish  language  at  Helsingfors.*  This  is  a  case 
of  a  clerk,  ajt.  21  years,  who  consulted  him  on  August  20th, 
1915.  Her  father  died  of  tuberculosis.  '  She  had  mumps 
as  a  child.  In  adolescence  some  affection  of  the  fourth 
metacarpo-phalangeal  joint  of  the  right  hand.  In  July 
had  some  swelling  and  tenderness  in  each  parotid  region, 
followed  by  diminution  of  acnteness  in  the  right  eye.      In 

*  I  am  indebted  to  Dr.  Kuhlefelt  for  kindly  sending  me  a  copy  of  his 
paper,  and  to  Sir  George  Beiry  for  a  translation  of  its  contents. 
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the  middle  of  August  complained  of  dimness  of  vision  in 
the  right  eye  and  injected  conjunctiva,  ''  Descemetitis/' 
hyperasmia  of  the  iris, media  otherwise  clear,  but  apparently 
neuro-retinitis  with  some  turgid  vessels,  circum-papillary 
greyness,  and  eccentric  retinal  haemorrhages.  The  vision 
=  yq.  She  evidently  had  irido-cyclitis  with  neuro- 
retinitis  in  the  right  e3'e,  but  no  cycloplegia.  Occasionally, 
slight  rise  of  temperature.  She  had  apparently  not 
been  exposed  to  epidemic  parotitis.  The  left  eye  was 
normal. 

In  the  Lancet  of  Januar}'  6th,  1917,  p.  28,  there  is  an 
editorial  note  on  a  paper  by  Leeksma,  of  Heukelum,  pub- 
lished at  Amsterdam  last  year,  with  reference  to  a  married 
woman,  ast.  28  years,  who,  after  feelings  of  tiredness,  some 
shivering,  and  night-sweats,  developed  pain  in  the  left  ear 
and  then  right  facial  paralysis.  A  week  later  the  left 
parotid  gland  became  swollen.  A  fortnight  later  the 
facial  palsy  cleared  up,  but  was  followed  by  herpes  of 
the  left  cornea  and  that  again  by  iridocyclitis.  There 
was  apparently  no  cycloplegia.  On  inquiry,  Leeksma 
found  that  there  were  three  typical  cases  of  mumps  in  this 
patient's  environment  during  the  middle  period  of  her  ill- 
ness (January  to  March),  and  he  came  to  the  conclusion 
that  while  his  case  resembled  Heerfordt's,  uveo-parotid 
fever  is  nothing  more  than  atypical  mumps  and  not  a 
separate  morbid  entity. 

I  have  myself  made  a  fairly  careful  analysis  of  the 
papers  referred  to  by  Heerfordt  in  his  communication  of 
1909,  and  have  seai'ched  through  the  Index  Medicus  from 
that  date  up  to  the  present  time,  and  have  only  found 
details  of  six  cases  of  dilated  pupils  and  paralysed  accom- 
modation recorded  in  association  with  parotitis.  In  three 
of  these  the  irido-cycloplegia  appeared  to  be  a  secondary 
consequence  of  optic  neuritis  or  optic  atrophy,  or  as  part 
of  a  third  nerve  paral3'sis,  namely,  in  cases  published  by 
Talon  (6)  in  1883,  Swan  Burnett  (7)  in  1886,  and 
Blanchard  (8)  in  1899.  Of  the  remaining  three  cases  the 
first,  published  by  Baas   (9)  in   1886,  was  a  little  girl,  set. 
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7  years,  who  had  cycloplegia  three  weeks  afttr  mumps. 
Diphtheria  was  excluded. 

The  second,  reported  by  Maudonnet  (10)  in  1903,  was  a 
child,  aet.  9  years,  with  complete  paralysis  of  accommoda- 
tion and  of  the  soft  palate  after  mumps.  The  third, 
recorded  by  Dopter  (11)  in  1904,  was  a  guardsman,  ast. 
31  years,  who,  two  or  three  weeks  after  mumps,  which 
quickly  subsided,  developed  pyrexia,  occipital  headache, 
and  double  orchitis,  left  facial  palsy,  paresis  of  left  half  of 
tongue  and  soft  palate,  left  mydriasis  and  left  cyclo- 
plegia. He  had  definite  leucocytosis  and  made  a  good 
recovery.      In  none  of  these  was  there  iridocyclitis. 

I  have  not  found  any  record  of  a  case  exactly  repro- 
ducing either  the  group  of  symptoms  or  the  order  of  their 
occurrence,  which  characterised  the  one  under  my  own 
observation. 

One  must  not  overlook  the  fact  that  inflammation  of  the 
parotid  gland  is  not  a  very  uncommon  complication  of 
various  septic  medical  and  surgical  conditions,  e.  g.  typhoid 
fever,  appendicitis,  and  abdominal  operations.  This  gland 
is  a  channel  for  the  excretion  of  deleterious  material. 
Various  drugs  make  their  escape  by  the  saliva,  and  an 
abundant  salivation  is  a  common  precursor  and  accom- 
paniment of  bilious  vomiting.  The  ciliary  body  doubtless 
plays  its  part  also  in  endeavouring  to  get  rid  of  deleterious 
substances  circulating  in  the  blood- stream.  It  appears  to 
me  not  improbable  that  the  obstinate  and  tedious  character 
which  iridocyclitis  so  often  presents  is  due  to  the  fact 
that  the  morbid  material  passing  from  the  ciliary  gland 
into  the  aqueous  fluid  has  no  chance  of  being  directly 
evacuated  from  the  body  like  the  saliva,  but  is  necessarily 
reabsorbed  into  the  circulation  and  sets  out  again  in  a 
vicious  circle.  It  is  commonly  believed  that  in  mumps 
the  poison  enters  the  parotid  gland  through  the  buccal 
orifice.  If  that  be  so,  it  is  easy  to  understand  how  the 
parotid  gland  reaction  precedes  other  signs  and  symptoms 
of  remoter  or  metastatic  inflammation  or  nerve  pareses 
which   are  presumably  due  to  an  extension  of  the  poison 
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through  the  system  or  are  set  up  by  toxins  produced  by 
the  primary  infecting  agent.  When  remoter  toxic  effects 
precede  the  parotitis  I  venture  to  suggest  that  the  poison, 
whether  due  to  mumps  or  not,  may  (or  must)  have  entered 
by  some  other  portal  than  Stenson's  duct.  The  possi- 
bility of  a  mixed  infection,  e.  g.  with  diphtheria,  should 
not  be  put  aside  without  further  careful  investigation. 

Bearing  all  these  problems  in  mind  there  is  undoubtedly 
some  justification  for  Heerfordt's  scepticisjn  as  to  Avhether 
there  may  not  be  another  eetiological  factor  than  mumps 
for  cases  such  as  he  and  I  have  recorded  in  which  no 
association  with  nuimps  has  been  established.  This 
problem  cannot  be  correctly  solved  until  pathological 
investigation  has  determined  what  is  the  precise  cause  of 
mumps,  as  certainly  as  it  has  revealed  the  cause  of  anthrax 
or  tetanus  or  diphtheria.  Personally,  I  shall  suspend 
judgment,  and,  adopting  the  cautious  procedure  of  our 
Scottish  Courts,  go  no  further  than  to  say  that  the  case 
for  mumps  as  the  sole  cause  for  uveo-parotitis  is,  as  yet, 
"  not  proven." 
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2.   Iridocyclitis  of  obscure  origin. 
B}'  D.    Leighton   Uavies. 

In  this  short  paper  I  propose  to  deal  with  a  condition 
resulting  from  chronic  infective  processes  of  an  unusual 
type;  I  refer  to  the  results  of  infection  of  the  anterior 
part  of  the  uveal  tract,  i.  e.  the  iris  and  ciliary  body. 

The  £etiology  of  iridocyclitis  is  apt  to  be  one'  of  the 
most  obscure  problems  that  we  meet  with  in  the  course  of 
our  ordinary  daily  work.  Some  forms  of  iritis  have  an 
easil}'  ascertainable  origin ;  others  may  baffle  the  most 
careful  and  painstaking  investigation,  but,  thanks  to  the 
patient  labours  of  many  investigators,  our  knowledge  of 
the  primary  source  of  infection  in  diseases  of  the  iris  and 
ciliar}^  body  is  greatly  in  advance  of  what  it  was,  say, 
twenty  years  ago. 

There  must  be  few  ophthalmic  surgeons  to-day  who  are 
satisfied  having  diagnosed  a  case  as  "  rheumatic  iritis.'* 
It  is  a  nice  comforting  diagnosis  from  the  patient's  point 
of  view,  because  he  or  she  thinks  that  explains  everything 
and  it  is  a  popular  complaint.  But  although  the  term 
"  rheumatic  iritis  "  is  a  useful  one,  it  should  not  blind 
us  to  the  fact  that  we  have  not  arrived  at  the  ultimate 
cause  of  the  condition  Avhen  we  use  this  term.  Again,  the 
term  "gouty  iritis  "  is  a  very  loose  one  and  conjures  up 
but  a  ver}-  vague  mental  pictui-e  of  the  pathogenesis  of  the 
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iritis.  Probably  true  gouty  iritis  may  have  existed  at  a 
time  when  acute  gout  was  a  prevalent  disease  amongst  the 
middle-aged  and  elderly,  but  acute  gout  is,  I  believe,  very 
uncommon  nowadays,  so  uncommon  indeed  as  to  be  almost 
a  rarity. 

Acute  inflammatory  diseases  of  the  uveal  tract  are, 
apart  from  injuries,  almost  always  of  infective  origin,  but 
it  is  not  always  so  easy  to  prove  this  statement  as  to  make 
it.  The  infection  may  be  part  of  some  other  general 
infective  disease  i.e.  syphilis,  tuberculosis,  typhoid  fever, 
and  so  on,  or  it  may  be  the  result  of  an  auto-intoxication 
arising  from  various  regions  of  the  body. 

These  may  be  : 

(1)  The  alimentarij  system. — In  the  mouth  pyorrhoea 
alveolaris  is  recognised  as  a  fertile  source  of  infective 
processes.  The  tonsils  again,  when  the  seat  of  chronic 
infection,  may  be  the  cause  of  an  iritis,  as  has,  I  believe, 
been  shown.  Lower  down  the  tract  intestinal  fermenta- 
tion has  been  shown  to  be  a  cause  of  iridocyclitis.  This 
was  ably  demonstrated  by  Mr.  Lawford  and  others  in  the 
debate  on  alimentary  toxasmia  at  the  Koyal  Society  of 
Medicine  in  1913. 

(2)  Tlie  respiratory  passages  -.  (a)  The  accessory  nasal 
sinuses.  I  have  seen  a  case  where  a  constantly  relapsing 
iritis  was  cui-ed  by  operative  treatment  for  pansinusitis 
which  had  its  origin  in  a  frontal  sinus  suppuration.  Tlie 
jiatient  had  refused  to  undergo  the  radical  cure  of  her 
nasal  suppuration  for  many  years,  during  which  time  she 
had  frequently  recurring  attacks  of  iridocyclitis  which 
brought  her  sight  down  to  less  than  -^^  in  each  eye. 
Since  operation,  now  two  years  ago,  she  has  had  no 
relapses,  although,  owing  to  vitreous  opacities  and  old 
deposits  on  the  lens,  capsule  vision  does  not  improve. 
(b)  a  chronic  empyema  or  bronchietasis  may  equally  well 
produce  the  condition,  though  I  have  not  come  across  such 
a  case. 

(3)  The  genito-urinary  tract. — Under  this  head  gonor- 
rhoea may  be  counted  the  most  important  factor.      In  the 
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male  a  loiio'-forgotteii  attack  of  gonorrhoea  may  be  the 
cause  of  an  obstinately  recurring  iritis.  I  have  notes  of 
a  man  who  has  had  slight  attacks  of  iritis  (about  twice  a 
year)  for  many  years.  He  owned  to  a  slight  attack  of 
tronorrhoea  twenty  years  previously,  and  after  massage  of 
the  prostate,  prostatic  plugs  and  gonococci  were  found  in 
the  urine.  Vaccine  treatment  decreased  the  frequency  of 
the  attacks,  but  did  not  cure  him.  In  women  proof  is 
jiot  so  easily  obtained,  but  undoubtedly  is  a  factor  that 
must  ever  be  borne  in  mind.  These  cases  are  not  at  all 
easy  to  treat.  Some  seem  to  respond  very  well  to 
vaccines,  others  do  not  respond  at  all.  Probably  reinfec- 
tion takes  place  from  the  prostatic  crypts,  from  whence  it 
is  almost  impossible  to  expel  the  gonococci. 

My  object  is,  however,  to  draw  your  attention  to  the 
bladder  as  a  possible  cause  of  an  attack  of  iritis,  when  no 
obvious  cause  of  infection  is  to  be  found.  Let  me  quote 
very  briefly  the  notes  of  three  cases. 

(I)  C.  A.  L — ,  spinster,  set.  45  years,  consulted  me  in 
September,  1914.  vShe  gave  a  history  that  a  fortnight 
previousl}'  one  day  she  found  she  could  only  see  one  half 
of  things  at  times.  At  first  this  phenomenon  lasted 
(tnlv  a  few  minutes  at  a  time,  but  later  on  in  the  day  it 
persisted  almost  without  intermission.  The  following  day 
the  left  eye  was  misty,  and  two  days  later  it  became 
bloodshot  and  painful.  She  had  had  a  ti^ansient  attack 
of  "one-sided  blindness"  followed  by  severe  headache  when 
fifteen  vears  old,  and  had  had  two  other  attacks  of  inflam- 
mation in  the  right  eye  previous  to  the  present  attack. 
There  was  a  history  of  slight  constipation.  Examination: 
v.,  R.  eye  i^^-,  with-0-2o  D.  sph.  3  0-75  D.  cyl.  \  120° 
4 ;  L.  eye  -3-4,  J.  2  in  each  eye.  In  the  left  eye  there  was 
no  injection,  but  numerous  fine  spots  on  the  lens  capsule 
in  the  area  of  the  pupil,  and  some  vitreous  opacities.  The 
iris  appeared  to  be  normal.  She  was  wearing  an  artificial 
denture,  underneath  which  were  several  stumps.  She  also 
had  a  naso-pharyngeal  discharge,  and  much  leucorrhoea  ; 
the    urine    was    normal.       She    looked   ill,    and   had  been 
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losing    weight     for    some    time,    and    had    suffered   pains 

in    the    back   and    shoulder,    etc.      All    the    stumps   were 

removed  from  the  mouth  as  soon  as  possible.      The  nasal 

sinuses  were   found  to   be  clear  and  the   naso-pharyngeal 

discharge    soon    improved    under    simple   nasal    douching. 

The  usual  local   treatment   was  ordered   for  the  eye,   and 

she  was  told  to  take  small  doses  of  Epsom  salts  daily.    In 

spite  of  this  the  left  eye  got   worse,  and   at  the  end  of  a 

month  the  right  eye  showed  marked  signs  of  iridocyclitis, 

with  numei'ous  "  mutton  fat  "  deposits  on  each  cornea.    In 

March,  1915,  i.e.  six  months  later,  she  was  still  doing  badly 

and  losing  weight.      At  that  time  some  crepitations  were 

found  in  the  right  lung,  but  no  tubercle  bacilli  wei'e  found 

in  the   sputum.      In   spite  of  this  it   was  thought  wise  to 

try  tuberculin  injections.      This  was  accordingly  done,  but 

with  no  effect  on  her  general   health  or  the  course  of  the 

iritis.      In  May  she  was  still  losing  weight  rapidly  (2-^  lb. 

in  14  days)  and  vision  had  sunk  to  —  R.  eye  -^,  L.  eye  -j^-. 

No  details  could  be  obtained  of  either  fundi  on  account  of 

the  vitreous  haze.     A  further  careful  general  examination 

at  the  end  of  June   resulted  in  the  isolation  of  a  coli-like 

bacillus    from    the   urine,   and    she    was    advised   to    have 

vaccine  treatment.      This   was  stai'ted   in  July,  1915,  th6 

injections  being  given  at  intervals  of  a  week  to  ten  days. 

After  the  sixth  injection  her  sight  began  to  improve.      By 

September,  1915,  it  was  :   R.  y^2,  L.  -j^g-.      There  was   still 

K.P.  and  vitreous  opacities   in   both  eyes,  but  the   fundus 

could   be    seen    in    the    right   eye  and    appeared    normal. 

The  last  injection  was  given  at  the   end  of  October  when 

her  sight  had  further  impi'oved  in  the  left  eye  to  -^^  (1). 

Thereafter  her  general  health  improved  and  she  began  to 

put  on  weight,  but  she  continued  to  have  transient  attacks 

of   pain  and  mistiness  in  one   or   the    other  eye,   kept   in 

control,  however,  by  atropine.      On  the  other   hand  sight 

continued  to  improve  steadily  up  to  July,  1916,  when  she 

had  vision  R.  eye  f  (1)  L.  eye   |    (1).       There  were   then 

no  K.P.  to  be  seen  in  either  eye  and  just  a  few   very   fine 

opacities  in  the  viti-eous  ;  fundi  both  normal. 
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(2)  Tlie  second  case  was  that  of  E.  E — ,  spinster,  aet. 
25  years,  working  as  a  jobbing  tailoress.  When  seen  in 
Auo-ust,  1915,  she  complained  of  mistiness  of  sight  which 
had  lasted  six  months,  she  also  had  suffered  from  epilepsy 
for  nine  years.  Her  vision  was  :  R.  ■^^,  J.  2  :  L.  -p^  (1), 
J.  2.  She  had  a  slight  amount  of  mixed  astigmatism, 
correction  of  which  improved  the  left  eye  to  -j^^"- 

On  examination  under  a  mydriatic  the  pupils  dilated 
well,  but  there  was  a  large  adhesion  of  the  left  iris,  and  in 
both  eyes  deposits  on  the  lens  capsule  together  with  some 
fine  K.P.  The  fundi  were  normal.  Her  vision  gradually 
got  worse,  but  no  cause  for  the  iridocyclitis  could  be 
found  until  November,  when  the  urine  was  examined 
bacteriologically  and  found  to  yield  pure  cultures  of  the 
bacillus  coli.  At  that  time  her  vision  was  :  K.  -^-,  L.  ^. 
There  was  then  marked  K.P.  and  vitreous  opacities  in 
each  eye.  Autogenous  vaccines  were  given,  but,  except 
that  her  health  improved,  she  never  responded  to  them. 
I  then  lost  sight  of  her  for  some  months,  but  saw  her 
again  last  March.  Her  condition  was  much  the  same, 
but  her  vision  had  deteriorated  R.  -^,  L.  -^.  At  no  time 
have  I  ever  seen  any  redness  of  the  eye. 

(3)  J.  G.  J — ,  spinster,  set.  18  years.  I  first  saw  her 
in  September,  1915.  She  gave  a  history  of  constantly 
recuri'ing  headaches  for  twelve  months.  Ten  days  before 
consulting  me  her  eyes  became  inflamed,  the  left  first  and 
then  the  right,  at  the  same  time  her  sight  began  to  get 
blurred.      Her  general  health  had"  been  good. 

E.mmination. — Vision  :  R.  -j%,  J.  2  ;  L.  -pj-  (1),  J.  2. 
No  refractive  error  was  present.  The  R.  eye  shoAved 
marked  K.P.,  with  a  normal  and  active  pupil.  The  L. 
eye  showed  slight  ciliary  haze,  a  large  amount  of  K.P.  ; 
so  thick,  indeed,  Avas  the  lymph  that  it  was  hanging  down 
in  the  anterior  chamber  from  the  back  of  the  cornea  and 
there  was  a  little  hypopion.  The  pupil  was  sluggish,  and 
new-forrned  blood-vessels  were  present  on  the  surface  of 
the  iris. 

In  both  eyes  some  vitreous  opacities  were  present.      No 
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cause  of  sepsis  was  found  until  the  Bacillus  coli  was 
isolated  in  pure  cultures  from  the  urine.  She  was  at  once 
given  autogenous  vaccine  injections.  In  three  weeks^ 
time  there  was  no  injection  of  the  eyes,  the  K.P.  had 
practically  disappeared,  and  the  vitreous  seemed  clear. 
I  last  saw  her  in  November,  1915,  i.  e.  two  months  after 
her  first  visit,  and  at  that  time  her  vision  was  :  R.  --^^y 
L.  ^  (1).  I  understand  that  she  has  remained  well  since. 
Of  course,  in  addition  to  the  vaccines,  she  had  atropine 
for  the  eyes, 

I  have  had  three  or  four  other  cases  in  which  the 
Bacillus  coli  has  been  found  in  jaure  cultures  from  the 
urine,  but  I  have  not  included  those  cases,  as  the  investi- 
gation was  not  completed  nor  had  vaccine  treatment  been 
carried  out.  There  are  just  a  few  points  with  regard  to  the 
cases  I  have  seen  and  which  I  should  like  to  emphasise. 

Most  of  these  cases  occurred  in  women,  and  they  have 
not  uncommonly  been  associated  with  some  constipation, 
though  in  the  second  and  third  cases  I  quoted  this  was 
not  a  prominent  feature.  But  in  view  of  the  presence 
of  constipation  there  is  a  flaw  in  the  proof,  for  the 
infection  may  come  from  the  alimentary  tract  primarily 
and  not  through  the  bladder,  because,  of  course,  the  intes- 
tinal mucous  membrane  is  more  likely  to  be  a  good 
absorption  area  than  that  of  the  bladder.  In  view  of  that 
fact  I  always  prescribed  daily  doses  of  Epsom  salts,  but 
without  effect  upon  the  course  of  the  disease  until  the 
vaccine  treatment  was  commenced.  The  last  case  I 
quoted,  however,  is  striking  in  the  rapidity  of  the  cure. 
This,  howevei',  might  have  been  so  even  if  no  vaccine 
treatment  had  been  given. 

The  cases  are  not  numerous  enough  to  prove  anything, 
but  they  are  suggestive,  and  I  have  brought  them,  for  ward 
because  it  may  possibly  lead  to  other  observations  on  the 
influence  of  unrecognised  bladder  infections  as  a  cause  of 
chronic  inflammatory  infectious  of  the  uveal  tract.  The 
colleague  with  whom  I  was  working  and  who  was  doing 
the  bacteriological  work  has  been  called  away  on  military 
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duties,  so  that  the  work  is  for  the  present  suspended,  but 
1  hope  in  the  day  of  peace  to  come  to  resume  this  line  of 
investigation. 


3.    Tuo  cases  of  herpes  zoster  affecting  the  ciliary  nerves. 

By  M.  S.   Mayou. 

(With  Plate  lY,  figs.  2  and  3.) 

Case  1. — Miss  P.  B — .  Commencing  October,  1916. 
The  patient  had  a  severe  attack  of  herpes  zoster  affecting 
the  first  division  of  the  fifth  nerve,  especially  along  its 
supra- orbital  and  supra-trochear  branches  on  the  right 
side.  The  nasal  branch  was  not  affected.  The  attack 
followed  influenza.  On  March  27th,  1917,  she  developed 
an  acute  iridocyclitis.  The  cornea  in  its  deeper  layers 
was  steamy,  and  there  was  wrinkling  of  Descemet's  mem- 
brane. The  iris  Avas  discoloured,  and  there  was  a  bright 
uniform  ciliary  injection  with  a  slightly  minus  tension  and 
no  indication  of  the  situation  of  the  vesicle.  Treatment 
was  used  of  atropine  and  hot  bathing,  and  the  condition 
improved  comparatively  rapidly.  Two  weeks  after  being 
first  seen  the  drawing  was  made  (PI.  IV,  fig.  2).  At  this 
time  the  steamy  condition  of  the  cornea  had  nearly  entirely 
cleared  up.  There  was  some  keratitis  punctata  and  con- 
siderable exudation  into  the  vitreous.  Down  and  outwards 
in  the  sclera  there  was  a  raised  nodule  of  a  deepish  violet 
colour,  with  some  injection  of  the  vessels  around  it.  The 
remainder  of  the  sclera  had  now  become  practically  normal. 
This  nodule  was  evidently  the  situation  of  an  herpetic 
vesicle  which  occurred  on  one  of  the  anterior  ciliary 
nerves. 

Case  2. — Mrs.  D — .  •  In  January,  1917,  the  patient 
suffered  from  a  severe  attack  of  influenza,  which  was 
followed  by  an  attack  of  herpes  zoster  of  the  first  division 
of  the  fifth  nerve  on  the  left  side,  which  affected  the 
supra-orbital  and  supra-trochear  nerves  together  with  the 
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nasal  branch.  At  the  beginning  of  March  she  was  seized 
with  a  severe  pain  in  the  left  eye,  and  when  seen  by  me  on 
March  9th  there  was  an  acute  ciliary  injection  with  a  hazy 
area  in  the  cornea  below,  but  the  opacity  was  not  entirely 
limited  to  the  deep  surface,  but  was  also  superficial  and 
the  epithelium  over  the  surface  was  roughened  ;  there  was 
little  or  no  iritis  present,  the  pupil  being  evenly  dilated 
Avith  atropine.  It  was  treated  with  atropine  and  hot 
bathing,  and  the  eye  tied  up.  On  March  23rd  a  drawing 
was  made  (PI.  IV,  fig.  3) .  The  ciliary  injection  had  largely 
subsided  to  the  area  aifected.  The  cornea  in  its  lower 
part  was  still  opaque,  but  had  become  much  more  limited 
in  its  extent.  In  the  sclera  opposite  the  opacity  in  the 
cornea  was  a  small  nodule,  which  was  raised  and  covered 
with  dilated  vessels. 

Remarks. 

The  points  of  special  interest  about  the  above  cases  are 
that  they  both  occurred  in  patients  who  had  previously  had 
influenza,  and  it  is  supposed  by  some  observers  that  the 
toxin  of  the  influenza  bacillus  is  the  cause  of  the  eruption 
along  the  nerves  (A,  G.  Shera,  Lancet,  March  24th, 
1917).  The  other  point  is  the  long  interval  in  which  the 
eye  becomes  affected  after  the  onset  of  the  attack  of  the 
herpes. 


4.    (?)  Colloid  nodules  in  the  choroid  in  a  girl. 

By  M.  S.  Mayou. 

(With  Plate  I,  fig.  2.) 

A.  W — ,  FEMALE,  aet.  25  years,  single.  She  has  worked 
in  T.N.T,  factory  for  fifteen  months.  During  the  last 
six  months  the  sight  of  the  left  eye  has  been  failing. 
She  has  also  suffered  from  severe  headaches  and  toothache 
during  this  time.  The  urine  shows  no  sugar  or  albumin, 
and  the  heart,  lungs,  abdomen,  and  nervous  system  are 
normal.      There  is   no  family  history   of  defective  vision. 
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Vision  in  March,  1917  :  R.  eye,  f  +  o  cyl.  ax.  vertical,  ^  ; 
L.  eye,  +  '5  cyl.  ax.  vertical,  ys-  The  lesion  in  the  fundus  is 
present  in  both  eyes,  but  is  rather  more  marked  in  the  left, 
and  there  is  a  sti})pled  condition  of  the  macula  in  that  eye 
not  present  in  the  other.  The  lesion  consists  of  roundish 
white  areas  situated  principally  along  the  course  of  the 
vessels  and  distributed  some  considerable  distance  around 
the  macula  region  (PI.  I,  fig.  2).  There  is  practically 
no  pigmentation  around  them,  although  in  one  or  two 
places  there  is  a  slight  disturbance  of  pigment.  There  is 
no  definite  change  in  the  visual  fields. 

The  clinical  appearance  somewhat  resembles  the  colloid 
degeneration  of  Bruch's  membrane,  which  is  seen  in  old 
people.  A  similar  case  was  shown  by  Mr.  L.  V.  Cargill 
before  this  Society  {Trans.  OpJith.  Soc,  xxii,  p.  162). 

Mr.  Mayou  said  that  he  had  put  a  query  before  this 
case,  though  he  did  not  think  the  case  was  very  doubtful. 
There  were  greyish-yellow  nodules  scattered  principally 
along  the  vessels.  A  point  of  interest  about  this  patient 
was  that  she  was  a  worker  in  T.N.T.,  but  he  did  not  think 
it  probable  that  this  had  anything  to  do  with  the  con- 
dition. The  condition  was  present  in  both  eyes,  but  there 
was  failure  of  vision  only  in  the  left  eye,  and  here  the 
macula  had  a  stippled  appearance  which  the  other  eye  did 
not  show.  He  would  be  glad  of  any  suggestions  as  to 
diagnosis  and  treatment.  In  reply  to  a  question,  he  said 
that  there  was  no  history  of  family  inheritance  in  this  case. 
The  blood  showed  no  changes. 

Mr.  Grimsdale  said  that  he  thought  this  case  Avas  the 
early  stages  of  the  condition  known  as  Doyne's  Family 
Choroiditis,  Trans.  Ophth.  Sue,  vol.  xxx,  p.  274.  He  had 
under  his  care  at  the  present  time  a  family  suffering 
from  the  disease  exhibiting  a  somewhat  similar  clinical 
appearance. 

The  President  said  that  he  had  had  an  opportunity  of 
examining  one  of  Mr.  Doyne's  cases  microscopically,  and 
found  the  condition  due  to  large  hyaline   nodules   on  the 
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inner  surface  of  the  elastic  lamina  of  the  choroid.  The 
white  patches  in  the  fundus  were  much  bigger  than  in 
the  present  case. 

Mr.  Whitehead  asked  whether  a  blood-count  was  taken  ; 
they  might  be  due  to  some  changes  in  the  constitution  of 
the  blood. 


5.    Leuco-sarcoma  of  choroid  and  epithelioma  of  lip,  in  the 
same  patient. 

By  J.  A.   Valentine. 

E.  B — ,  aet.  55  years.  Epithelioma  of  lip  removed  ■with 
glands  of  neck,  on  the  right  side,  in  October,  1915,  at  the 
Portsmouth  Royal  Hospital. 

More  than  a  year  later,  in  October,  1916,  she  came  to 
the  Eye  and  Ear  Hospital,  Portsmouth,  complaining  of  loss 
of  vision  in  the  left  eye. 

The  right  eye  had  vision  :  Fingers  at  1  metre.  The 
lens  was  cataractous ;  the  fundus  showed  a  myopic 
crescent. 

The  left  eye  had  vision  -^.  Media  clear,  conjunctiva, 
cornea,  anterior  chamber,  and  iris  appeared  normal. 
There  was  a  large  limitation  of  field  on  the  temporal  side, 
when  tested  roughly  by  the  hand,  and  she  complained  of 
seeing  "  lights "  to  the  same  side.  On  examining  the 
fundus,  a  rounded  tumour  was  seen,  towards  the  nasal 
side,  which  almost  reached  the  margin  of  the  disc.  It 
appeared  to  be  a  sarcoma,  but  was  lighter  in  colour  than 
the  usual  appearance  of  choroidal  sarcoma.  Small 
vessels  could  be  seen  bending  round  the  curve  of  the 
tumour. 

Measurements  of  growth  : 

Vertical  height  of  section      .   10  mm. 
Antero-posterior  diameter    .      9  mm. 

Colour  white,  like  a  section  of  nerve. 

The  tumour  eye  was  excised  on  November  14th,  1916, 
and  a  section  made  of  the  tumour  by   a  research  societv, 
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who  reported  it  to  be  a  glioma  of  the  retina,  which  did 
not  satisfy  me.  I  therefore  submitted  the  section  to  Mr. 
R.  Affleck  Greeves,  who  kindly  made  the  following  report 
on  it  : 

Description  of  a  microscopic dl  section,  taken  across  the 
posterior  part  of  the  eyeball  at  the  level  of  the  optic  nerve. — 
A  large  nodule  of  growth  is  seen — -this  is  evidently  the 
projecting  part  of  a  mushroom-shaped  mass,  which  has 
been  cut  across  beyond  the  level  of  the  place  of  origin  of 
the  main  mass  from  the  choroid.  A  double  layer  of 
retina  surrounds  the  nodule,  showing  that  a  considerable 
detachment  was  present.  The  growth  is  undoubtedly 
choroidal  in  origin,  and  consists  of  a  mass  of  cells  which 
show  no  sign  of  any  special  mode  of  arrangement. 

Fine  layers  of  fibrous  stroma  traverse  the  mass. 
Numerous  blood-vessels  are  present — these  consist  of 
cleft-like  spaces,  each  lined  by  a  single  layer  of  endothe- 
lium. The  cells  which  make  up  the  growth  are,  for  the 
most  part,  of  moderate  size — they  contain  well-marked 
nuclei,  which  stain  deeply  with  hematoxylin,  and  enclose 
distinct  nucleoli — the  latter  are  frequently  two  in  number 
in  a  single  nucleus. 

Both  round  cells  and  spindle  cells  are  present — their 
relative  proportions  vary  in  different  parts  of  the  growth. 

No  pigment  is  to  be  found  in  any  part  which  appears 
in  the  section. 

The  growth  is  a  fairly  typical  leuco-sarcoma  of  the 
choroid. 

The  occuri-ence  of  two  different  types  of  malignant 
disease  in  the  same  patient  within  a  year,  is,  I  think, 
unusual  ;  either  growth,  unless  removed  in  time,  would 
have  had  a  fatal  result,  but,  so  far,  she  still  enjoys  good 
health.  I  do  not  think  there  is  any  connection  between 
the  epithelioma  of  the  lip  and  the  sarcoma  of  the  choroid, 
except  the  mere  coincidence  of  their  occurring  in  the  same 
patient.  No  relative  of  hers,  that  she  knows  of,  has  had 
any  kind  of  growth,  or  been  operated  on  for  a  growth  in 
the  eye  or  elsewhere. 
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1.  A   case  of  detachment  of  the  retina  at    the  or  a  serrata. 

By   A.   Lawson. 

(With  Plate  VII,  fig.  4.) 

Clinical  reports  of  detachment  at  the  ora  sei'rata  must 
be  very  rare.  In  my  somewhat  hasty  search  through 
ophthalmic  records  I  have  not  managed  to  find  a  single 
case,  and  certainly  I  have  never  seen  a  similar  case  to 
this.  As  a  pathological  specimen  the  condition,  though 
rare,  may  occur  if  there  is  a  great  shrinkage  of  inflamma- 
tory vitreous  exudates,  but  in  such  cases  the  eye  must 
generally  be  blind  before  the  occurrence,  or,  any  rate,  so 
nearly  so  that  a  detachment  at  the  ora  serrata  could  not 
be  seen.  In  the  case  I  am  about  to  relate  the  diagnosis 
was  made  clinically  by  ophthalmoscopic  examination  and 
subsequently  confirmed  by  pathological  investigation. 

The  patient  was  a  young  lieutenant,  aet.  2'3  years,  who 
came  to  see  me  first  at  the  latter  end  of  October,  ]915, 
He  had  been  wounded  at  the  Dardanelles  in  the  previous 
May.  A  bomb  burst  near  him,  wounding  him  in  the  right 
groin,  and  almost  simultaneously  he  was  struck  on  the  left 
leg  by  two  bullets,  one  of  which  killed  his  neighbour  on 
his  left.  Please  observe  that  he  was  not  to  his  knowledge 
wounded  in  either  eye,  but  he  said  that  his  neighbour  on 
the  left  was  shot  in  the  head  and  that  the  head  was 
greatly  shattered  and  that  he  was  struck  and  spattered  on 
the  left  side  of  his  face  by  fragments  of  the  skull  and 
soft  parts,  blood,  etc. 
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When  he  came  to  me  the  condition  was  as  follows  : 

B'igJit  eye. — Vision  =  |  easily.  Eye  normal  in  every 
respect. 

Left  eye. — Vision  =  -2-4,  not  improved.  The  pupil  was 
dilated  to  its  widest  limits,  and  immobile.  There  was  a 
slight  general  vitreous  haze  with  one  rather  lai-ge  grey 
opacity  which  moved  freely.  The  condition  of  the  retina 
and  choroid  was  perfectly  normal.  The  movements  of  the 
eye  were  free  and  painless,  the  sclera  was  quite  white, 
there  was  no  sign  of  corneal  precipitates,  and  the  pupil 
was  evenly  dilated  without  notching  or  any  sign  of  inflam- 
matory adhesions. 

In  fact,  the  eye  was  perfectly  quiet. 

Examination  of  the  field  showed  a  slight  general  and 
fairly  even  contraction.  Centrally  there  was  a  small 
relative  colour  scotoma. 

1  concluded  that  he  was  suffering  from  the  effects  of  a 
severe  concussion.  This  view  was  favoured  by  the  history 
and  by  the  fact  that  the  face  on  the  left  side  was  a  good 
deal  bruised  at  the  time  he  was  wounded. 

I  told  him  that  the  length  of  time  that  had  elapsed 
since  the  accident  made  the  prognosis  as  to  recovery  of 
sight  rather  doubtful,  but  I  thought  there  was  a  great 
probability  that  he  would  not  get  any  worse. 

He  was  not  much  inconvenienced  except  that  he  was 
happier  with  the  left  eye  covered.  This  I  put  down  as 
being  in  part,  at  any  rate,  due  to  the  mydriasis,  and  I 
ordered  weak  eserine  drops  (1  gr.  ad.  1  oz.)  to  use 
occasionally. 

I  saw  him  two  days  later  and  the  eserine  had  answered 
perfectly,  contracting  the  pupil  to  its  fullest  extent,  and 
his  vision  improved  thereby  to  ^^2  ^^^  letters  of  ^.  I 
might  say  that  I  could  not  get  this  improvement  with  a 
stenopoeic  disc  on  the  previous  visit. 

He  was  told  to  go  on  using  the  eserine  and  I  reduced 
the  strength  to  ^  gr.  ad.  1  oz. 

1  saw  him  again  about  six  weeks  later.  The  eserine 
had  been   only  successful  in   that  it  shut   down   the  pupil 
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for  a  few  hours.  If  not  used,  the  mydriasis  became  as 
extreme  once  more  as  it  ever  had  been.  The  attempt  to 
improve  the  action  of  the  sphincter  by  stimulating  it  had 
therefore  failed  entirely.  Fui-ther,  the  eserine  caused  a 
good  deal  of  temporary  aching  and  confusion  of  sight  after 
its  use.  On  this  account  I  advised  the  patient  to  give 
it  up. 

The  vision  at  this  date  was  precisely  as  before,  and  the 
field  and  ophthalmoscope  picture  unchanged. 

I  next  heard  of  hira  by  a  wire  on  February  1st,  saying 
that  he  had  suddenly  lost  a  great  deal  of  his  sight.  When 
I  saw  him  he  told  me  that  when  out  walking  with  a  friend 
he  felt  the  sight  of  his  left  eye  become  suddenly  worse,  so 
that  about  three-quarters  of  the  whole  field  disappeared 
and  he  could  only  distinguish  objects  placed  high  above 
the  horizontal  level.  When  he  got  home  he  noticed  that 
the  pupil,  which  was  widely  dilated  as  usual  on  starting 
out,  had  become  much  less. 

On  examination  I  found  the  pupil  equal  in  size  to  the 
other  and  reacting  both  directly  and  consensually  though 
not  normally  so.  The  eye  was  rather  photophobic  and 
flushed  and  the  vision  reduced  to  hand  movements.  I 
dilated  the  pupil  and  an  extraordinary  picture  was 
revealed.  A  fine  lace-like  veiling,  which  focussing  showed 
to  be  the  retina,  was  hanging  detached  over  the  lower 
two-thirds  of  the  picture,  leaving  a  gap  above  it  through 
which  the  choroid  and  its  vessels  wei-e  easily  and  plainly 
seen.  The  upper  margin  of  the  detachment  Avent  straight 
across  the  field  and  was  quite  close  to  the  lens  and  quite 
uniform  in  outline  and  sharply  marked  without  apparent 
rent  or  fold.  I  concluded  that  it  must  be  a  detachment 
very  close  to  the  ora  serrata  and  ordered  him  to  bed  in  a 
nursing  home.  At  the  same  time,  seeing  that  the  picture 
was  so  strange  and  unusual,  I  asked  Mr.  Treacher  Collins 
to  come  and  see  the  case  with  me.  The  occurrence  of 
this  detachment  and  the  consecutive  change  in  the  pupil 
made  me  suspect  that  there  was  after  all  a  foreign  body 
in   the  globe    somewhere    about    the    ciliary   region,   the 
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irritation  of  which  had  induced  the  pupil  changes  and 
which  in  some  way  difficult  to  explain  had  brought  about 
tlie  detachment.  Consequently,  after  a  few  days'  rest  in 
bed,  during  which  time  all  the  photophobic  and  inflamma- 
tory symptoms  disappeared,  I  asked  Sir  Mackenzie 
Davidson  to  skiagraph  the  eye.  This  he  did,  and  found 
a  minute  foreign  body  localised  in  the  neighboui-hood  of 
tlie  ciliary  body  on  the  outer  side.  I  decided  that  con- 
sidering all  the  circumstances  there  was  nothing  to  be 
gained  by  attempting  to  remove  it. 

After  a  short  stay  in  the  nursing  home,  duinng  which 
time  the  upper  field  became  defective  also,  I  sent  him 
home  to  rest  quietly  for  a  time  :  when  at  home  the  lower 
visual  field  became  much  better,  so  that  he  could  once 
more  distinguish  large  objects  below  the  horizontal  line, 
but  the  upper  field  remained  very  bad. 

When  seen  again,  about  four  weeks  after  leaving  the 
nursing  home,  I  found  that  the  retina  to  a  large  extent 
had  apparently  re-attached  itself  above,  and  I  could  for 
the  first  time  make  out  a  small  shining  foreign  body  high 
up  on  the  outer  side  and  just  within  range  of  the 
ophthalmoscopic  examination. 

The  eye  soon  afterwards  began  to  show  signs  of  dis- 
organisation and  became  veiy  irritable,  the  tension  became 
markedly  hypernormal  and  the  iris  became  more  and  more 
discoloured,  which  I  thought  was  probably  due  to  siderosis. 
He  was  also  getting  pain  at  times  and,  all  things  considered, 
I  strongly  advised  him  to  submit  to  enucleation,  which 
was  performed  about  three  months  after  the  first  appear- 
ance of  the  detachment.  I  may  add  that  the  foreign 
])ody  disappeared  from  view  shortly  before  I  removed  the 
eye.  It  apparently  shifted  up  with  the  retina  in  which 
it  was  entangled. 

Pathological  Report  by  E.  Treacher  Collins.  ■ 

Eyeball  received  from  Mr.  Arnold  Lawson.  It  had 
evidently  been  in  spirit,   as   the   cornea  was  opaque.      It 
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was  transferred  to  a  4  per  cent,  formalin  solution  and 
afterwards  frozen  and  divided  by  an  antero-posterior 
vertical  section.  The  cornea,  besides  being  opaque,  was 
somewhat  wrinkled,  due  to  hardening  re-agents.  The 
lens  was  opaque  due  to  the  same  cause.  The  anterior 
chamber  was  filled  with  a  gelatinous  coagulum.  The  lens 
was  rounder  in  shape  than  normal  and  displaced  slightly 
upwards.  The  retina  was  detached  and  formed  a  much 
puckered  membrane  lying  in  the  centre  of  the  eyeball. 
There  was  hardly  any  vitreous  chamber  left,  only  a  small 
area  posteriorly.  The  space  between  the  retina  -and 
choroid  was  completely  filled  with  a  grey  coagulum  of 
gelatinous  consistency.  After  this  had  been  removed 
from  the  outer  half  of  the  globe,  the  retina  at  the  ora 
serrata,  together  with  a  portion  of  the  pars  ciliaris  retinge, 
was  found  to  be  torn  away  from  the  ciliary  body,  both 
above  and  below.  The  only  portion  of  the  retina  in  the 
region  of  the  ora  serrata  which  retained  its  attachment 
was  on  the  outer  side  of  the  globe.  The  whole  circle  of 
the  pars  ciliaris  retinae  together  with  the  suspensory 
ligament  of  the  lens  had  become  drawn  towards  the 
centre  of  the  globe  and  to  its  outer  side.  At  the  outer 
and  upper  part  of  the  globe  a  conical  projection  was  seen 
to  pass  from  the  outer  surface  of  the  detachad  and 
puckered  retina,  and  pass  backwards  to  become  adherent 
to  the  choroid  a  little  in  front  of  the  equator.  At  the 
spot  where  the  retina  was  adherent  to  the  choroid  there 
was  a  circular  area  of  choroidal  atrophy.  Behind  the  lens, 
at  its  lower  margin,  between  it  and  the  detached  pars 
ciliaris  retinae,  a  small  foreign  body  was  found,  which  on 
being  touched  crumbled  into  two.  It  was  attracted  by  a 
magnet. 

The  spot  of  choroidal  atrophy  in  the  upper  and  outer 
part  of  the  globe,  to  which  the  retina  was  adherent,  was 
evidently  the  point  of  entrance  of  the  foreign  body.  It 
must  have  passed  thi-ough  the  vitreous  behind  the  lens  to 
the  ciliary  region  on  the  opposite  side  of  the  globe.  The 
contraction  caused  in  the  anterior  part  of  the  vitreous,  in 
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the  track  of  the  wound,  was  the  probable  cause  of  the 
(b-agging-  inwards  towards  the  centre  of  the  globe  of  the 
hinder  portion  of  the  pars  ciliaris  retinae  and  the  retina  in 
the  region  of  the  ora  serrata. 

The  President  said  he  w-as  allow^ed,  through  Mr. 
Lawson's  kindness,  to  see  this  case  clinically.  It  was 
unlike  anything  he  had  previously  seen.  It  looked  as  if 
the  retina  had  been  dragged  down  from  above  so  that 
one  could  see  the  choroid  exposed  over  a  large  area.  He 
had  examined  eyes  pathologically  in  which  there  had  been 
concussion  injuries  and  in  which  he  had  found  the  retina 
detached  from  the  ora  serrata,  though  the  appearance 
could  not  have  been  seen  clinically  owing  to  opacity  in 
the  lens.  At  Moorfields  Hospital  Museum  there  were 
two  or  three  specimens  in  which  the  retina  after  blows  on 
the  eye  had  been  torn  away  at  the  ora  serrata. 

Mr.  J.  Herbert  Parsons  desired  to  mention  a  case  he 
saw  last  year  which  was  admitted  to  Moorfield's  Hospital, 
and  was  seen  by  several  members  of  the  staff  there.  The 
patient  was  a  girl,  ?et.  17  years,  who  was  brought  to  him 
with  the  history  that  in  March,  1915,  she  had  an  injury  to 
the  left  eye.  She  saw  Mr.  Collier  Green,  of  Derby,  who 
wrote  to  him  afterwards,  giving  details  of  what  he  found, 
namely,  a  suiall  rupture  of  the  choroid  at  the  usual 
situation.  She  came  to  him,  the  speaker,  with  the  state- 
ment that  the  sight  in  the  other  eye  had  been  failing  for 
four  weeks.  He  looked  into  the  right  eye — the  one  of 
which  she  complained — and  found  she  had  detachment  of 
the  retina  outward,  with  a  very  distinct  edge,  beyond 
which  one  looked  straight  on  to  the  choroid.  In  the  left 
eye  there  was  the  choroidal  rupture,  and  a  detachment  of 
retina  in  the  lower  part  of  the  eye,  with  exactly  the  same 
appearance  as  in  the  right  eye.  By  getting  the  pupil 
dilated  to  the  extreme  extent,  even  then  one  could  not  see 
beyond  the  apparent  hole  in  the  retina.  He  believed  that 
in  both  eyes  the  detachment  was  from  the  ora  serrata,  but 
no  certain  proof  could  be  given. 
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He  thought  it  possible  that  in  these  cases  the  detach- 
ment occurred  at  the  oi'a  serrata — certainly  in  the  con- 
cussion cases — as  the  result  of  cystic  degeneration  of  the 
retina  in  that  position.  This  was  a  common  occurrence 
in  old  people,  and  it  was  a  not  infrequent  occurrence  in 
cases  of  concussion.  It  was  easy  to  conceive  that  if  the 
condition  extended  further,  the  retina  might  be  ruptured, 
in  the  same  manner  as  Coats  proved  conclusively  that 
actual  holes  at  the  macula  occurred  as  a  result  of  a 
similar  process  of  cystic  degeneration.  Still,  it  was  very 
difficult  to  understand  why  this  girl  got  an  exactly  similar 
type  of  detachment,  which  he  had  never  previously  seen, 
in  an  eye  which  had  not  been  injured.  Possibly  it  pointed 
to  a  similar  abnormal  condition  at  the  ora  serrata,  a  con- 
dition which  was  the  precursor  of  the  detachment. 

Mr.  Harbison  Butler  said  that  a  month  ago  he  removed 
an  eye  from  a  man  who  had  received  a  blow  on  it  from 
the  bough  of  a  tree.  He  removed  the  eye  because  it  was 
septic.  When  he  bisected  the  eye,  he  found  a  gap  between 
the  ora  serrata  and  the  edge  of  the  i-etina,  over  one-third 
of  the  circumference.  There  was  a  perforating  wound, 
and  probably  the  part  was  torn  away  by  the  blow.  It 
was  not,  however,  a  deep  perforation. 


2.    Symmetrical  pigmeuted  changes  at  the  macxila. 

By  F.   A.  C.  Tyrrell. 

I.  L — ,  ONLy  child,  ast.  9  years.  Father  and  mother 
living  and  healthy.  No  history  of  blindness  or  mental 
defect  on  either  side.  Mother  one  of  seventeen.  Patient 
has  always  had  good  health,  and  is  of  normal  mentality. 
She  first  came  under  my  notice  in  February,  1916.  Her 
vision  was  then  q-q  and  J.  8.  R.  and  L.,  and  has  not  appreci. 
ably  altered  since.  The  right  eye  is  divergent.  The  ophthal. 
moscopic  appearances  are  symmetrical.      A   small   circulai- 
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area  of  densely-powdered  pigmentation  is  seen  in  the 
macular  region  of  each  eye,  surrounded  by  a  ring  of  rather 
more  scattered  pigment  spots.  The  whole  fundus  is  lightly 
peppered,  the  discs  are  slightly  on  the  pale  side.  Both 
eyes  are  emmetropic.  The  condition  has  not  varied 
during  the  period  in  which  she  has  been  under  observa- 
tion. 

The  child  was  of  normal  mentality,  and  there  was  no 
history  of  disease  in  the  family.  The  mother  was  one  of 
a  family  of  seventeen,  all  healthy.  This  was,  therefore, 
separate  from  amaurotic  family  disease,  which  was  some- 
times discussed  in  connection  with  these  cases  of  symme- 
trical pigmentation.  He  had  had  the  case  under 
observation  eighteen  months,  and  there  had  been  no 
change  during  that  time.  The  pigmentation  was  chiefly 
in  the  macular  region,  in  both  eyes,  but  there  were 
scattered  spots  in  different  parts  of  the  fundus,  and  some 
slight  choroidal  degeneration.  The  discs  were  slightly 
pale. 

Dr.  G.  Mackay  said  the  description  of  this  case  re- 
minded him  of  a  child  he  saw  man}'  j-ears  ago,  in  whom 
there  was  a  gumma  on  the  tibia. 


3.    Fundus  lesiuiis  in  cases  of  war  nephritis. 

By  J.  Jameson   Evans. 

The  Medical  Research  Committee  is  investigating 
selected  cases  of  war  nephritis,  and  among  other  particu- 
lars concerning  which  the  Committee  desires  information, 
is  the  state  of  the  fundus  oculi.  In  the  course  of  my 
examination  of  these  cases  at  the  First  and  Second 
Birmingham  War  Hospitals  I  found  certain  fundus  changes 
which  suggested  to  me  that  if  ophthalmoscopic  investiga- 
tions were  to  be  of  any  help  to  the  Committee,  we  should 
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have  to  examine  evenj  case  of  war  nephritis,  and  the  results 
obtained  by  different  observers  should  be  then  examined 
and  correlated  in  order,  if  possible,  to  decide  whether  this 
particular  form  of  nephritis  causes  or  is  associated  with 
changes  in  the  fundus ;  how  far  these  changes  may  be 
regarded  as  of  renal  origin  and  whether  they  can  be 
regarded  as  of  any  diagnostic  or  prognostic  significance. 
Such  a  wide  investigation  can  only  be  carried  out  by  the 
Research  Committee  with  the  help  of  all  the  officers  who 
have  charge  of  these  cases  of  nephritis,  but  I  think  their 
labours  will  be  advanced  if  ophthalmic  surgeons  will 
provide  detailed  reports  in  so  far  as  their  speciality  is 
concerned. 

I  would  like  to  mention  that  so  far  as  my  experience 
goes,  the  fundus  changes  which  are  likely  to  be  met  with 
are  very  slight  in  degree  and  may  easily  be  overlooked 
unless  the  examination  be  made  after  dilatation  of  the 
pupil  and  by  direct  ophthalmoscopy.  Another  point  I 
would  like  to  impress  on  you  is  that  I  do  not  wish  to 
imply  that  these  changes  are  the  result  of  trench  or  war 
nephritis — -that  can  only  be  decided  when  we  have  the 
collected  i-eports  of  all  the  investigators- — -and  they  must 
only  be  accepted  as  lesions  which  have  been  observed  in 
cases  which  have  been  diagnosed  for  me  as  war  nephritis. 
Further,  no  attempt  has  been  made  to  differentiate  types 
or  degrees  of  nephritis,  but  I  think  that  in  future  some 
effort  should  be  made  in  this  direction,  but  this  again 
would  have  to  be  done  through  the  Research  Committee 
and  the  officers  in  charge  of  the  cases.  The  following  is 
the  result  of  my  examination  of  the  fundus  in  100  cases  of 
war  nephritis : 

Normal  fundus  .  .  .43  per  cent. 

Changes  noted  in  the  fundus       .      57         „ 
The  fundus  changes  observed  : 

Involved   the    optic  nerve  and  retina  in  thirty-nine 
cases. 

Involved  the  choroid  in  thirty-four  cases. 
(1)   Lesions  of  the  optic  nerve  and  retina. — These  were 
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in  the  main  very  insignificant,  and  some  were  so  slight  in 
degree  that  they  were  donbtfully  pathological.  In  twenty- 
two  cases  the  optic  disc  was  hyperaemic  and  slightly  oede- 
raatous ;  in  thirteen  cases  there  was  peri-papillary  retinal 
oedema,  some  perivascular  lining,  and  tortuosity  and  full- 
ness of  the  veins.  In  eight  cases  the  disc  appeared  pale 
or  greyish  without  any  definite  atrophy  of  the  nerve-head. 
In  only  one  case  was  the  classical  appearance  of  the 
hsemorrhagic  neuro-retinitis  of  albuminuria  observed,  and 
this  was  in  the  case  of  a  man  who  was  fet.  56  years,  and 
who  evidently  suffered  from  chronic  Bright's  disease.  In 
no  other  case  were  retinal  haemorrhages  observed.  In  no 
other  case  was  any  definite  evidence  of  arterio-sclerosis 
noted,  although  in  two  cases  there  was  some  suspicion  of 
arterial  pressure  on  the  veins.  Fine  dotted  changes  in  the 
retina  in  the  macular  region  were  observed  in  four  cases, 
and  one  case  showed  some  oedema  at  the  macula  with 
reduction  of  vision  to  ^^. 

(2)  Changes  in  the  cJioroid. — I  was  rather  surprised  to 
find  so  many  cases  showing  evidence  of  choroidal  disturb- 
ances. Here,  again,  doubts  could  be  entertained  as  to 
their  pathological  character.  Particularly  does  this  apply 
to  eighteen  cases  which  showed  depigmentai-y  change  in 
the  equatorial  region.  These  depigmented  areas  were 
sometimes  arranged  diffusedly  around  the  periphery  and 
often  showed  fine  pigmentary  deposits  ;  sometimes  these 
changes  were  confined  to  a  section  of  the  globe,  at  other 
times  they  appeared  as  whitish  or  yellowish  streaks  with 
slightly  pigmented  borders  reaching  from  the  intermediate 
zone  to  the  periphery.  In  none  of  these  cases  was  there 
any  evidence  that  there  had  been  any  acute  choroiditis.  In 
twelve  cases,  however,  there  were  discrete  orange-coloured 
spots  with  little  or  no  pigmentation,  but  evidently  of  the 
type  of  disseminated  choi'oiditis.  Two  cases  showed 
typical  areolar  choroiditis  with  marked  pigmentation  such 
as  one  might  ascribe  to  syphilis. 

Five  cases  showed  guttate  changes  in  the  macular 
region,  and  these  we  should  at  once  diagnose  in  patients  of 
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more  advanced  age  as  central  guttate  choroiditis  or  Tay's 
choroiditis. 

The  most  peculiar  choi-oidal  changes  observed  were 
patches  of  slate-grey  discoloration  in  the  neighbourhood  of 
the  macula.  These  spots — only  one  of  which  was  larger 
in  size  than  the  optic  disc — appeared  to  be  slightly  raised 
and  the  retina  over  them  gave  a  sheeny  reflex.  There 
were  five  of  such  cases.  In  three  the  spots  were  situated 
along  the  inferior  temporal  vessels,  one  along  the  superior 
temporal,  and  one  on  the  outer  edge  of  the  macula.  They 
seemed  to  be  deeply  situated,  and  only  in  the  last  case  was 
vision  affected  ;  and  it  is  doubtful  if  even  in  this  case  the  de- 
preciation could  be  ascribed  to  the  slatey  spot,  as  the  vision 
was  the  same  in  the  unaffected  eye  (-f^)-  It  may  here  be 
remarked  that  except  where  the  macula  was  oedematous 
there  was  no  reduction  of  vision,  and  in  no  case  was  I  asked 
to  examine  a  patient  because  he  complained  of  his  sight. 

Assuming  that  the  fundus  changes  observed  wet'e  due 
to  war  nephritis,  it  might  be  suggested^that  the  character 
of  these  lesions  might  throw  some  light  upon  the  nature  of 
the  poison  which  produces  them. 

As  to  the  character  of  the  lesion  it  would  appear  that 
both  in  the  retina  and  the  choroid  the  process  is  of  a  low 
inflammatory  nature,  giving  rise  on  the  one  hand  to  slight 
oe'dema  of  the  nerve -head  and  neighbouring  retina  and 
occasionally  a  few  fine  retinal  deposits  ;  on  the  other, 
setting  up  depigmentary  changes  in  the  hexagonal  epithe- 
lium and  choroid,  either  with  or  without  slight  and  fine 
pigmentary  deposits  and  occasionally  moi'e  acute  but 
more  localised  foci  showing  as  fine  areolar  spots,  with 
very  limited  pigmentary  deposits  at  their  edges.  The 
moi'e  definitely  punched-out  yellow  or  white  spots  with 
markedly  pigmented  rims  have  been  ascribed  to  syphilis. 

The  slatey  patches  are  suggestive  of  small  choroidal 
heemorrhages,  but  I  can  hardly  believe  they  are  of  that 
nature,  seeing  that  no  hasmorrhages  were  observed  in  the 
retina  and  there  was  no  evidence  of  choroidal  congestion. 
It  is  possible  they  were  due  to  small  choroidal  thromboses. 
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•  The  nature  of  the  poison. — The  changes  observed  peem 
to  point  to  a  toxic  or  infective  origin.  They  approach  in 
the  main  the  fundus  lesions  we  associate  with  the  toxicity 
of  advancing  age  or  senility.  Diffuse  depigmentary 
changes  I  have  also  observed  in  childi-en  and  have  ascribed 
them  to  the  auto-toxtemia  of  gastro-enteritis  and  such 
internal  disturbances  as  infants  are  addicted  to.  The 
nephritis  is  of  the  type  which  follows  scai'let  fever,  and  it 
is  possible  that  the  changes  are  produced  by  an  infective 
element.  It  is  also  possible  that  fundus  lesions  are  not 
uncommon  in  scarlatinal  nephritis,  but  few  of  us  have  had 
the  occasion  to  examine  many  cases  of  the  kind.  Syphilis 
has  been  suggested  as  the  cause,  but  except  in  the  two 
exceptional  cases  referred  to  above,  the  appearances  of 
the  fundus  changes  were  not,  to  me,  suggestive  of 
syphilis. 

vSepsis,  particularly  oral  sepsis,  has  also  been  suggested 
as  a  cause  of  the  nephi'itis,  but  there  is  nothing  in  fundus 
lesions  any  more  than  in  the  epidemiological  or  bacterio- 
logical aspects  of  the  disease  that  gives  any  support  to 
such  a  suo-o-estion. 


4.   Hereditary  glioma  of  the  retina. 
By  A.  Hill  Griffith. 

The  personal  experience  on  which  this  paper  is  based 
is  comprised  in  the  account  of  two  families  under  my 
charge  some  years  ago  at  the  Royal  Eye  Hospital  in  which 
the  disease  was  transmitted  from  the  mother  to  several  of 
her  children. 

I  shall  give  the  particulars  later. 

At  the  time,  eleven  and  fourteen  years  ago,  when  these 
patients  were  seen  by  me,  neither  I  nor  any  of  my 
colleagues  had  seen  any  cases  of  hereditary  glioma,  and  I 
was  myself  unaware  of  such  cases  having  been  put  on 
record. 
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I  do  not  think  that  I  could  have  passed  ovei'  any  such 
cases,  and  for  the  following-  reason  ;  I  have  never  seen  a 
child  with  glioma  that  was  not  brought  by  its  mother,  and 
if  she  had  lost  an  eye,  even  if  wearing  an  artificial  eve,  I 
could  not  have  failed  to  note  this  and  make  inquiries  as 
to  how  the  eye  was  lost. 

To  my  mind  this  is  quite  conclusive  as  far  as  trans- 
mission from  the  mother  is  concerned,  but  in  transmission 
from  the  father,  and  we  shall  see  that  this  may  take  place, 
it  is  quite  possible  that  we  have  passed  oyer  some  such 
cases,  as  the  father  being  at  work  might  not  in  eyery 
instance  come  with  the  mother  and  child. 

Another  possible  source  of  error  is  exemplified  in  a 
case  mentioned  by  Jien-isford,  where  a  man,  Thomas 
Gi'over,  had  one  eye  removed  for  glioma  and  his  daughter 
had  four  children  all  with  glioma,  three  of  them  bilateral, 
although  she  herself  was  free  from  this  affection,  the 
disease  skipping  one  generation. 

Making  all  allowance  for  these  factors  I  think  we  must 
admit  that  transmitted  glioma  is  a  rare  occurrence  and 
that  any  cases  should  be  put  on  record ;  and  I  hope  that 
members  will  give  us  the  benefit  of  their  experience. 

The  particulars  of  my  two  gliomatous  families  are  as 
follows  : 

The  Smith  family. 

(1)  John.  First  seen  by  me  Januai-y  3rd,  1903,  when 
•cet.  5  months.  The  left  eye  was  removed  for  glioma  a 
few  days  later.  On  September  23rd,  the  mother  thought 
the  right  eye  was  affected,  and  a  flocculent-like  mass  could 
be  seen  at  the  nasal  side  of  the  fundus  after  dilating  the 
pupil.    This  eye  was  also  removed  in  October  of  same  year.. 

The  mother,  a)t.  22  years,  had  her  right  eve  removed 
by  the  late  Dr.  Mules  at  the  age  of  nine  months  for  a 
growth,  and  her  mother,  who  is  still  alive,  tells  me  that 
her  daughter's  eye  was  exactly  like  those  of  her  grand- 
child's and  like  them  '•'  flashed  fire,"  so  I  imagine  that 
there  can  be  no  doiibt  as  to  the  nature  of  the  affection., 
although  I  failed  to  find  a  record  in  the  hospital  books. 
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'I'lii'  cliild  kept  well  till  the  age  of  7  years,  when  a 
tmiHiiir  developed  in  the  right  upper  jaw  and  palate,  for 
which  an  operation  Avas  done  at  another  hospital;  the  child 
died  some  three  weeks  later  and  examination  showed 
secondary  growths  in  both  kidneys  but  no  growth  within 
the  skull,  only  an  oedematoas  state  of  the  brain.  I  cannot 
say  from  the  information  available  whethei*  the  growth 
was  from  the  glioma  of  the  eyes  or  not. 

(2)  Ethel.  Now  aet.  12  years.  Both  eyes  are  normal 
in  every  way. 

(3)  Lucy.  First  seen  November  10th,  1906,  when  set. 
9  months.  The  mother  noted  the  growth  in  the  left  eye 
three  months  ago  and  for  the  last  week  also  in  the  other 
eye  also.  Both  eyes  were  removed  and  the  child  died  on 
July  5th,  1907,  from  an  attack  of  measles. 

(4)  William.  First  seen  April  8th,  1908,  when  ast.  9 
months. 

Both  eyes  were  removed  for  glioma  and  he  died  of  this 
disease  at  the  age  of  2  years  and  11  months. 

(5)  Dead  born. 

(6)  Mary  Elizabeth.  First  seen  April  26th,  1913,  w^ien 
tet.  1  week. 

Examination  of  eyes  at  this  time  revealed  no  glioma 
but  five  months  later  it  showed  in  the  left  eye  which  w^as 
removed,  and  shortly  after  the  other  eye  was  seen  to  be 
affected,  but  it  was  not  removed  and  the  child  died  of 
broncho-pnevimonia  eight  months  after  this. 

(7)  I  saw  the  mother  the  other  day  and  she  has  a  baby 
let.  10  weeks,  which  so  far  shows  no  signs  of  the  disease, 
but  in  view  of  the  fact  that  I  could  not  make  a  very 
satisfactory  examination  of  the  eyes,  it  is  quite  possible 
that  the  disease  is  already  present  or,  as  in  the  case  of 
Mary  Elizabeth,  may  come  on  later. 

The  mother  tells  me  that  Ethel  and  the  baby  were  the 
only  ones  that  were  bottle-fed  and  she  ascribes  their  im- 
munity to  this  fact ;  I  do  not  know  whether  she  is  correct, 
but  her  opinion  is  as  good  as  my  owai,  which  I  thei-efore 
need  not  express. 
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Here,  then,  we  have  a  family  of  six  children,  not  counting- 
the  still-birth,  with  double  glioma  in  four. 
The  Jones  family. 

(1)  Still-born,  at  present  date  would  have  been  get.  14 
years. 

(2)  Doris.  First  seen  October  3rd,  1906,  when  a?t.  3 
years. 

The  right  eye  was  removed  for  glioma.  The  child,  now 
agt.  13  years,  is  well  and  the  other  eye  is  normal. 

The  mother  had  her  right  eye  removed  for  glioma  by 
Dr.  Glascott  in  July,  1879,  ai  the  age  of  two  and  a  half 
years,  and  I  show  you  the  hospital  paper  with  the  above 
diagnosis  in  Dr.  Grlascott's  own  handwriting. 

(8)  Greorge.  Seen  December  7th,  1907,  ast.  3  years. 
The  right  eye  was  removed  for  glioma  and  at  the  present 
date  the  child  is  Avell  and  the  other  eye  is  normal,  ten  years 
after  operation. 

(4)  Florence.  Seen  November  19th,  1913,  when  set,  7 
months.  The  right  eye  was  removed  for  glioma  and  the 
left  also  for  same  affection  at  age  of  1  year  and  10  months. 
She  is  now  well  and  in  good  health. 

All  the  children  were  breast-fed. 
•     Here   we  have   three   children,  not   counting   the   still- 
birth, with  glioma  of  both  eyes  in  one,  and  single  glioma 
ill  the  other  two  children. 

As  I  am  concerned  with  the  factor  of  heredity  only,  I 
refrain  from  giving  any  description  of  the  eyes  either 
before  or  after  removal,  and  need  only  say  that  in  no  case 
could  there  be  the  faintest  doubt  as  to  the  nature  of  the 
affection  ;  indeed,  they  were  all  typical  examples  of  the 
disease. 

In  compiling  the  appended  list  of  references  I  have 
been  greath^  assisted  by  Col.  R.  H.  Elliot  and  Mr.  Sydney 
Stephenson  and  beg  to  tender  my  best  thanks  to  these 
gentlemen. 

As  far  as  I  have  been  able  to  make  out  there  are  five 
cases  of  hereditary  glioma  of  the  retina  on  record,  which 
with  my  own  two  brings  the  total  to  seven  examples. 
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In  two  instances  only,  Owen's  quoted  by  Berrisford  and 
others,  and  de  Gouvea's  was  the  transmission  from  t\n^ 
father,  but  for  tlie  reason  already  mentioned  this  may  nci 
l)e  so  important  as  it  appears. 
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The  President  said  that  the  occurrence  of  such  cases 
as  Mr.  Hill  Griffith  had  dealt  with  was  very  rare.  At 
Moorfields  the  records  of  glioma  cases  had  been  kept  for 
many  years,  and  out  of  135  such  cases  there  was  not  a 
single  one  in  which  a  second  member  of  the  family  was 
known  to  be  affected.  He  thought  one  reason  why 
inherited  glioma  was  so  seldom  met  with  was,  that  so  few 
patien^ts  affected  survived  until  the  age  at  which  children 
were  born. 

Mr.  Johnson  Taylor  said  he  was  able  to  speak  of  oni' 
case.  Many  years  ago  he  removed  the  eye  of  a  child 
whose  mother  had.  her  eye  removed  when  she  was  aet.  9 
months,  the  presumptive  evidence  being  that  it  was 
glioma. 

Mr.  Priestley  Smith  (Birmingham)  suggested  that  the 
enquiry   which  Mr.    Hill  Griffith   proposed   should  be  ex- 
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tended  a  little.  One  of  the  theories  of  the  causation  of 
glioma  was  that  the  cells  were  of  the  nature  of  un- 
developed foetal  cells,  and  if  so,  they  might  be  regarded  as 
cells  of  imperfect  development.  Hence  it  might  be  well 
for  investigators  to  look  for  other  signs  of  arrested  develop- 
ment. 

Mr.  R.  R.  Cruise  said  that  about  ten  years  ago,  at  St. 
Mary's  Hospital,  a  child  had  both  eyes  removed  for  glioma, 
a  second  child  also  had  to  be  similarly  treated,  while  a 
third  child  was  being  brought  regularly  because  the 
mother  was  very  anxious  about  the  fate  of  the  second. 
He  believed  there  was  a  record  of  that  family  in  one  of. 
the  volumes  of  the  Society's  Transactions. 

Mr.  Hill  Griffith  (in  reply)  thanked  Mr.  Cruise  for 
mentioning  the  case  he  had. 

With  regard  to  Mr.  Priestley  Smith's  remark,  he,  the 
speaker,  had  never  been  struck,  in  these  cases  of  glioma, 
with  any  other  indications  of  backward  development  in 
other  respects  in  these  children.  He  had  always  been  in 
the  habit  of  telling  students  that  these  children  looked 
particularly  well ;  they  seemed  to  be  even  more  chubby 
than  the  generality  of  young  patients. 


5.    Tivo  cases  of  Leber's  disease    {hereditary  ojyt'C   atrophy), 
v)ith  X-ray  e.caviination  of  the  sella  turcica. 

By  W.  B.  Inglis  Pollock. 

The  following  brother  and  sister  were  sent  to  the 
Glasgow  Eye  Infirmary  by  the  school  doctor  on  account  of 
defective  vision.  They  were  admitted  to  Dr.  Leslie 
Buchanan's  Clinic,  but  through  his  kindness  they  have 
been  under  my  care  since  then.  As  the  sister  is  the  older, 
her  case  is  related  first. 

A.   R — ,   a3t.    11    years,  was  first  seen  on  October  9th, 
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1915,  when  she  was  put  on  atropine  for  a  fortnight  with- 
out her  vision  being  tested,  as  the  infirmary  is  so  under- 
staffed owing  to  the  war.  On  October  23rd,  both  optic 
nerves  were  found  to  be  slightly  congested.      Hetinoscopy 

+  4 

+  5,  V.R.  and  L.  with  -1-   1-5  D.  sph. 


R.  and  L. 


and  -|-  1  D.  cyl.  axis  90°,  -^^.  By  December  4th  the  optic 
nerves  were  seen  to  be  paler,  and  she  was  put  on  hyd.  c. 
cret.  1  gr.,  with  ferri.  pot.  tart.,  1  gr.  1'his  treatment 
was  continued  until  October,  1916,  during  which  time  she 
•was  brought  to  the  infirmary  at  intervals  of  four  to  six 
weeks.  The  vision  became  steadily  Avorse.  B}'  April  15th, 
1916,  V.R.  fingers  at  one  foot,  Y.L.  g^  ;  and  on  Septem- 
ber 2nd,  1916,  V.R.  and  V.L,  hand  movements. 

By  this  date,  Mr.  Fisher's  paper  on  Leber's  disease  (1) 
had  appeared  in  the  August  number  of  The  Ophthalmo- 
scope, and  I,  therefore,  arranged  for  an  X-ray  examination 
of  the  sella  turcica.  This  was  kindly  done  for  me  early 
in  October,  1916,  by  Dr.  D.  0.  MacGregor,  Medical 
Superintendent,  Victoria  Infirmary,  Glasgow.  The  plate 
showed  a  shadow  like  a  very  small  bean,  with  the  con- 
cavity downwards,  and  situated  in,  but  a  little  below,  the 
centre  of  the  sella  turcica.  The  print  does  not  show  it 
so  distinctly,  although  it  can  be  seen.  The  negative  and 
print  from  her  brother  gave  the  same  appearance.  The 
treatment  was  immediately  changed  from  mercury  to 
hypodermic  injections  of  Messrs.  Parke,  Davis  and  Co.'s 
preparation  of  pituitrin,  and  thyroid  extract  by  the  mouth, 
with  instructions  to  Dr.  Wilson,  of  Irvine,  for  increasing 
both  until  signs  of  tremor  appeared. 

On  February  3rd,  1917,  V.R.  and  V.L.  g^.  For  some 
reason  the  treatment  was  apparently  stopped  for  a  month, 
and  by  March  27th  V.R.  -^,  V.L.  fingers  moving.  The 
treatment  has  been  resumed,  and  on  April  24th,  1917, 
V.R.  g-Q,  V.L.  fingers  at  6  in.  She  is  now  receiving  an 
injection  of  2'25  c.c.  pituitrin  twice  a  Aveek,  and  16  gr.  of 
thyroid  extract  daily. 
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The  optic  nerves  are  sis  seen  on  the  last-mentioned 
date^  pale  in  the  external  half,  with  a  shallow  cup,  not 
filled  with  connective  tissue.  The  fundus  is  otherwise 
normal.  A  slight  tendenc}'  to  nystagmus  appeared  two 
months  ago,  but  it  is  not  now  present. 

The  field  of  vision  on  Mai'ch  27th,  1917,  showed  a 
central  scotoma,  with  general  shrinking  of  the  peripheral 
field.      The  scotoma  could  not  be  mapped  out. 

F.   R — ,  ast.    8    years,  was  first   seen  on   August    28th, 
1915,  and   ordered   atropine.      A    week    later,  retinoscopy 
■0-5 

+   To.    Ordered  +  1-25  D.  cvl.  axis 


R.  and  L. 


90.  The  fundus  appeared  normal,  and  the  vision  was  not 
taken.   • 

October  9th,  1915.— Y.R.  with  his  glasses  5%,  V.L.  -3%. 
The  optic  nerves  were  slightly  congested,  and  he  was 
directed  to  persevere  with  the  atropine,  and  to  be  kept 
from  school. 

December  4th,  1915. — Both  optic  nerves  looking  pale, 
and  a  slight  swelling  of  1  D.  He  was  given  the  same 
powders  of  mercury  and  iron  as  his  sister. 

April  15th,  1916.— Y.R.  P.L.,  Y.L.  fingers  3  ft. 

September  2nd,  1916. — Yision  as  in  April.  An  X-ray 
examination  was  undertaken  at  the  same  time  as  his  sister's 
case  by  Dr.  MacGregor.  The  plate  shows  the  same  appear- 
ance as  in  her  case  in  the  sella  turcica.  The  print  is  not 
so  distinct.  He  was  put  upon  the  same  treatment  as  his 
sister,  and  is  now  receiving  1*75  c.c.  pituitrin,  and  12  gr. 
of  thyroid  extract  daily  by  the  mouth. 

February  3rd,  1917. — Y.R.  hand  movements,  Y.L. 
fingers  2  ft.  The  optic  nerves  are  pale  and  muddy,  and 
the  vessels  narrow. 

The  field  of  vision  was  not  tested  until  March  27th, 
1917,  when  it  was  found  to  have  a  central  scotoma  and 
some  shrinking  of  the  periphery  ;  still,  it  was  difficult  to 
be  sure  of  these  data. 

Family  history. — The  mother  has  a  strabismus  divergens 
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of  the  left  eye,  with  myopia  of  30  D.  The  fundus  is 
normal,  apart  from  a  myopic  crescent.  Her  right  eye  has 
t,  with  a  normal  fundus.  The  father  is  said  to  have 
normal  vision.  The  mother  stated  that  she  had  had  two 
miscarriages  and  a  stillborn  child  befoi-e  the  daughter  was 
born.  The  son  followed,  and  later  another  miscarriage 
occurred.  There  are  thus  only  two  children  in  the  family. 
No  history  of  blindness  in  other  relatives  was  elicited. 
The  only  brother  and  sister  of  the  mother  died  of  tuber- 
culosis of  the  lungs. 

The  treatment  by  mercury  was  instituted  as  the  result 
of  obtaining  the  above  information.  It  was  continued  for 
forty-six  weeks,  or  nearly  eleven  months,  during  which 
time  the  vision  of  both  children  became  steadily  worse. 
The  mercury  was  abandoned  on  October  21st,  1916.  The 
mother  and  the  two  children  were  sent  to  Dr.  J.  A. 
Campbell,  bacteriologist,  Glasgow  Royal  Infirmary,  April 
30th,  1917,  or  six  months  later,  for  Wassermann  reaction. 
He  finds  all  three  to  be  clearly  negative,  using  the  Boas 
technique  with  the  modified  antigen  of  Sachs,  although  he 
himself  expected  to  have  the  opposite  result.  The  mother 
has  not  had  mercui-y,  and  the  period  of  six  months  excludes 
any  influence  from  it  on  the  test  in  the  case  of  the  children. 
The  children  have  never  had  salvarsan,  or  any  of  its 
derivatives. 

The  diagnosis  of  Leber's  disease  is  based  on  the  con- 
dition of  the  optic  nerves,  the  absence  of  all  signs  of 
hereditary  syphilis,  the  age  of  onset,  the  character  of  the 
fields  of  vision,  although  they  were  perhaps  uncertain,  the 
relationship  of  the  two  children,  the  almost  complete  loss 
of  vision  under  anti-syphilitic  treatment,  and  finally  the 
relative  improvement  after  the  treatment  with  organo- 
therapy. 

X-ray  photographs  were  again  kindly  taken  by  Dr. 
MacGregor  on  April  26th,  1917,  when  the  same  appear- 
ances were  found  in  the  sella  turcica  as  in  the  plates  of 
October  last. 

The  shadow  found  in  the  sella  turcica  resembles  a  small 
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kidney-bean  with  the  concavity  downwards.  There  is  just 
a  faint  suggestion  of  threads  passing  from  four  comiers  of 
it  diagonally  towards  the  walls  of  the  sella.  Dr.  MacGregor 
has  never  seen  anything  like  it,  nor  have  I  myself.  He 
considers  the  appearance  suggests  something  pathological. 
No  honeycomb-like  appearance  was  observed  as  in  Mr. 
Fi sherds  case. 

The  treatment  with  organo-therapy  was  probably  com- 
menced too  late  to  be  efficient.  The  girl's  vision  has 
risen  from  hand  movements  to  g~  and  counting  fingers, 
while  the  boy  has  improved  in  his  right  from  perception  of 
liglit  to  counting  fingers,  and  in  the  left  increased  the 
distance  for  counting  fingers.  The  organo-therapy  is 
being  continued,  and  the  pituitrin  raised  to  3  c.c.  for  the 
sister,  and  2  c.c.  for  the  boy. 

Reffrence. 

(1)  Fisher,  J.  Herbert. — Trans.  Ojjhth.  Soc.  U.K., 
vol.  xxxvi,  p.  298. 


■6.    A  further  case  of  Leber's  disease,  and  tivo  allied  cases, 
associated  with  changes  in  the  sella  ttircica. 

By  J.  Herbert  Fisher. 

You  will  allow  me,  Mr,  President,  to  thank  you  and 
the  Society  for  having  deferred  this  paper  until  I  could 
be  present.  It  is  a  subject  I  am  much  interested  in, 
having  been  the  first  to  suggest  that  Leber's  disease  was 
probably  to  be  attributed  to  an  over-activity  wnth  enlarge- 
ment of  the  pituitary  body,  that  over-activity  being 
associated  either  with  the  period  of  adolescence,  or,  in 
the  female  sex,  Avith  the  period  of  sexual  decline.  It 
was  my  privilege  to  bring  forward  my  evidence  in  favour 
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(if  this  view  at  the  last  meeting  of  tliis  congress.  I  am 
interested  in  Mr.  Inglis  Pollock's  cases,  and  I  sympathise 
witli  him  in  the  difficulty  he  has  in  demonstrating  before 
ii  meeting  changes  which  can  be  detected  in  the  radio- 
graphic negatives  and  in  the  prints  obtained  from  them. 
It  is  very  difficult,  when  projecting  them  on  to  the  screen 
and  when  handing  them  round,  to  get  men  to  see  the 
changes  which  are  readily  visible  when  pointed  out  under 
the  best  conditions.  I  found  that  difficulty  last  year, 
and  I  have  the  same  sort  of  difficulty  in  bringing  forward 
one  or  two  other  cases. 

The  only  example  which  could  '\)e  spoken  of  as  one  of 
familial  hereditary  optic  atrophy  to  which  I  have  to  allude 
to-night,  occurred  in  three  cases — two  brothers  and  an 
uncle. 

Pte.  H.  (t — ,?et.  21  years,  on  service  in  France, had  always 
had  good  sight  up  till  August,  1916.  At  the  beginning  of 
this  month  his  vision  began  to  fail,  and  on  October  r2th 
he  reported  himself  sick  in  consequence.  After  eight 
days'  observation  in  a  local  hospital  he  was  returned  to 
duty,  but,  a  fortnight  later,  was  sent  to  another  hospital 
for  the  same  cause.  In  every  other  respect,  except  for 
the  failure  of  vision,  he  was  well  and  healthy.  He  was 
admitted  at  Moorfields  Hospital  on  November  11th,  1916, 
when  he  could  barely  count  fingers  at  a  foot  with  either  eye. 
He  had  been  smoking  daily  about  twelve  cigarettes  and 
two  ounces  of  tobacco  per  week.  Patient  says  he  sees 
better  on  a  clear  night,  and  under  this  condition  sees 
objects  much  more  distinctly  than  by  daylight.  He 
counts  fingers  better  with  the  peripheral  portion  of  the 
field  than  by  central  fixation,  and,  as  regards  colours, 
can  see  no  colour  even  with  distant  objects  straight  in 
front  ef  the  eyes,  and  with  the  peripheral  field  makes 
mistakes  as  far  as  red  and  green  are  concerned,  though  he 
names  blue  and  orange  correctly.  At  first,  there  was  no 
very  definite  change  apparent  in  the  optic  discs,  though 
there  was  some  difference  between  the  two,  but,  by  the 
latter    part    of     November,    I    was    quite    satisfied    that 
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certainly  in  the  right  eye,  and  probably  in  the  left,  there- 
was  pathological  pallor  in  the  lower  outer  poi'tion  of  the 
disc.  The  fields  of  vision  were  charted  on  November  12th, 
and  are  as  shown. 

On  December  6th,  191(5,  between  6  and  7  p.m.,  150  grni. 
of  glucose  were  administered,  and  at  9  a.m.  on  December 
7th  a  specimen  of  urine  contained  no  .sugar  ;  there  was 
no  abnormality  in  regard  to  the  quantity  of  urine  passed. 
An  X-ray  picture  of  the  sella  turcica  was  obtained,  and 
shows  a  definite,  though  not  very  extensive  e.xpansion, 
undermining  and  irregularity  in  the  definitron  and  shape 
of  the  posterior  clinoid  processes. 

I  learnt  that  his  brother,  Fred  G — ,  ast.  22  years.  Was  a 
patient  of  Mr.  Percy  Flemming  at  University  College  Hos- 
pital, and  he  kindly  enabled  me  to  see  him.  The  history 
given  by  F.  G — was  that  in  July,  1916,  he  could  see  as  well 
as  he  ever  did,  and  as  well  as  anybody  else,  but  that  early  in 
September,  1916,  he  first  noticed  a  mistiness  of  distant 
sight.  The  left  eye  is,  and  has  been  throughout,  the 
worse  of  the  two.  He  had  been  attending  at  University 
College  Hospital  since  November  6th,  1916.  The  vision 
of  his  right  eye  when  I  saw  him  on  November  22nd, 
1916,  was  g^.  There  was  no  material  erjor  of  refraction 
in  either  eye.  In  the  right  eye  there  was  an  old  patch 
of  choroido-retinitis  just  above  and  inside  the  macula. 
The  vision  of  the  left  was  the  same  as  that  of  the  right 
eye.  The  pupils  acted  nox'mally  both  to  light  and  on 
convergence.  The  optic  discs  were  not  by  this  time 
obviously  atrophic.  Veins  were  a  little  tortuous,  the 
fields  were  as  attached,  uncontracted.  Like  his  brother, 
he  saw  better  on  clear  star-light  nights  than  by  daylight. 
Using  colour  cards  about  two  inches  by  three  he  named 
red  and  j-ellow  incorrectly  at  the  first  attempt,  but  recog- 
nised blue  and  green,  and  himself  appreciated  that  he 
saw  red  and  yellow  much  more  brightly  in  the  peripheral 
field. 

He  stated  that   in   January,  1916,  he   passed  his  army 
test  and   read  ^  with   either   eye.      This  patient  was   also 
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X-rayed  at  Moorfields  Hospital,  and  the  sella  turcica  out- 
line was  found  to  be  slightly  indistinct  posteriorly,  but  it 
was  not  elarged  or  distorted,  and,  personally,  I  should 
have  considered  it  as  normal.  The  fields  of  vision  were 
not  contracted. 

I  learnt  that  an  uncle  of  the  above  two  patients, 
Thomas  V — ,  a  baker  by  occupation,  was  a  patient  of 
Mr.  Lang  at  Moorfields  Hospital  when  ast.  21  years.  The 
out-patient  letter  of  Thomas  V — ,  dated  June  18th,  1896, 
was  produced.  It  was  noted  that  the  vision  in  each  eye 
was  the  ability  to  count  fingers  at  a  metre,  and  to  read 
J.  16.  Both  pupils  reacted  sluggishly,  and  the  disease  was 
regarded  as  optic  neuritis,  passing  on  to  atrophy.  A 
biniodide  mixture  was  ordered.  July  6th,  1896,  optic 
discs  were  white  and  woolly,  outlines  very  hazy,  vessels 
about  normal  in  size,  but  very  tortuous.  Connective- 
tissue  on  the  disc  and  extending-  away  from  the  disc  for 
a  short  distance.  He  remained  under  observation  until 
April,  1897. 

The  vision  appears  to  have  become  slightly  worse,  the 
left  eye  being  rather  worse  than  the  right,  J.  19  being 
puzzled  out  with  difficulty  by  this  eye. 

In  March,  1897,  the  right  disc  margin  fairly  clear, 
normal  vessels,  not  tortuous,  very  pale.  Left  disc  margin 
.still  blurred,  some  vessels,  especially  upwards,  keep 
tortuous,  also  getting  very  pale. 

These  three  patients,  all  males,  the  uncle  being  a 
brother  of  the  mother  of  the  two  younger  patients,  form 
a  typical  group  of  Leber's  disease,  and  in  one,  my  own, 
there  was  certainly  some  altered  condition  of  the  sella 
turcica.  A  Wassermann  test  was  employed  in  the  case 
of  this  patient,  and  was  negative.  The  implication  of 
the  optic  nerves  in  each  of  these  three  patients,  all  of 
whom  were  males,  occurred  in  two  instances  at  21,  and  in 
the  third  at  22  years  of  age. 

The  cases  are  reported  in  support  of  the  view  which 
the  author  first  suggested  a  year  ago  that  Leber's  disease 
is  due  to  an  exaggeration  of  the  activity  of  the  pituitary 
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body  correlated  with  the  sexual  function,  whereby  the 
hypophysis  becomes  sufficiently  enlarged  to  implicate  the 
visual  pathways  by  direct  pressure  or  stretching  ;  such 
change  in  the  gland  can,  in  some  cases,  be  demonstrated 
by  deformation  of  the  sella  turcica  or  by  sha<lows  thrown 
by  the  substance  of  the  gland,  and  the  effects  of  organo- 
therapv  on  Leber's  disease  should  be  studied  and  dili- 
gently pursued  in  recent  cases. 


Tu-o  cases  allied  to  Leber's  disease,  Ind    without  faniily 
tendency. 

Case  1. — Lily  S — ,  a  girl,  wt.  134  years,  was  an  in- 
patient under  my  care  at  St.  Thomas's  Hospital  from 
February  17th  to  Api-il  2nd,  1916.  She  was  the  eldest  of 
six  living  children  ;  two  had  died  of  wasting. 

Her  mother  had  had  no  miscarriages.  The  vision  had 
been  defective  for  the  previous  three  or  four  months, 
during:  which  time  she  had  suffered  from  headaches  in 
the  frontal  area,  but  there  had  been  no  vomiting. 

There  was  no  family  history  of  failure  of  sight  obtained 
in  any  direction.  The  patient  had  once  suffered  from 
rheumatic  fever  and  the  apex-beat  of  the  heart  was  in  the 
fifth  space,  an  inch  outside  the  nipple  line — there  was  a 
blowing,  systolic  murmur  heard  at  the  apex  and  conducted 
out  to  the  axilla. 

The  vision  of  the  right  eye  was  -g-^  and  of  the  left  -^q. 
The  pupils  were  semi-dilated,  and  though  each  responded 
to  light,  the  contraction  was  very  indifferently  maintained. 
Each  optic  disc  was  pale,  that  of  the  right  eye  being  the 
paler,  and  in  each  the  temporal  side  showed  more  loss  of 
colour  than  the  nasal  side.  The  pallor  at  first  was  but  very 
slight,  but  gradually  became  undoubtedly  increased  and  is 
by  now  very  striking. 

An  examination  of  the  nose  and  its  accessory  air 
sinuses,  by  Mr.  Howarth,  showed  no  disease  of  any 
kind. 
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The  Wassermann  reaction  was  negative.  Menstruation 
had  not  been  established,  but  has  since  developed  rather 
later  than  usual  at  the  age  of  14  years  and  8  months. 

The  patient  stated  that  sight  first  began  to  fail  in 
October^  1915,  about  a  week  after  Zeppelin  bombs  were 
dropped  in  the  vicinity  of  Liverpool  Street,  near  which 
she  lives.  She  thought  that  both  eyes  were  affected 
about  the  same  time,  but  they  became  slowly  worse.  She, 
however,  continued  to  go  to  school  until  a  few  weeks 
before  she  was  admitted  to  the  hospital,  but  she  found 
difficulty  in  doing  her  work,  apparently  on  account  of  loss 
of  sight  and  headache.  An  X-ray  photograph  of  the 
pituitary  fossa  showed  nothing  abnormal.  The  fields  of 
vision  were  charted,  and  cannot  be  said  to  be  abnormal, 
though  in  the  right  there  is  more  loss  on  the  temporal 
side  than  in  any  other  position,  when  tested  with  red  test 
objects.  After  leaving  the  hospital  she  continued  attend- 
ing in  the  out-patient  room,  but  the  direct  vision  early  in 
ApriLwas  no  better  than  ^j— ,j  in  the  right  eye  and  -g^  in 
the  left. 

She  was  given  iodide  of  potassium  and  iron  and  arsenic 
at  different  dates,  and  on  May  1st  the  fields  were  recorded 
as  full.  On  May  ■22nd  she  had  been  freer  of  headaches, 
and  a  month  later  the  vision  was,  in  the  right  eye  ^  and 
in  the  left  eye  nearly  -^,  but  again  some  headaches  and 
some  giddiness  three  or  four  times  a  week  had  been 
experienced.  At  this  date  1  recorded  that  there  was 
rather  an  unusual  development  of  hair  for  her  sex  and 
age  upon  the  upper  lip,  and  this,  apart  from  the  delayed 
onset  of  menstruation,  is  the  only  indication  of  sexual 
abnormality.  In  June  she  was  ordered  2  gr.  of  thyroid 
extract  twice  a  day  and  this  she  took  and  tolerated  well, 
but  later  in  the  year  it  was  supplemented  by  an  acid 
strychnine  mixture. 

In  October  she  was  of  opinion  that  the  vision  was 
decidedly  better,  and  on  test  types  the  right  eye  read  ^, 
the  left  eye  ■^^-.  A  further  X-ray  picture  of  the  .sella 
turcica  was  taken  at  this  date  ;   the  fos.-a  was  found  to  be 
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normal  in  size  and  outline,  but  there  was  a  domed  shadow 
which  formed  a  roof  over  the  sella  turcica. 

January  29th,  1917. — Seen  at  St.  Thomas's  Hospital 
again. 

Y.K.  3%,  1  letter  ;  V.L.  -3%,  1  letter. 

Onset  of  catamenia  occurred  two  months  ago,  when  she 
was  aet.  14  years  8  months,  and  mother  thinks  her  vision 
better  since,  so  that  she  has  taken  up  some  branch  of 
munition  factory  work. 

O.D.'s  are  both  pathologically  pale,  as  before  ;  I  think 
the  left  a  little  paler  than  the  right.  Each  field  for  white 
charted  by  myself  I  found  to  be  quite  full.  Sent  to  X-ray 
department  for  further  skiagraph  of  sella  turcica. 

February  8th,  1917. — The  further  X-ray  picture  of  the 
sella  turcica  shows  again  the  domed  shadow,  roofing, 
apparently  completely,  the  fossa. 

Case  2. — Mary  B — ,  female,  aet.  49  years,  was  seen  in  the 
out-patient  department  at  St.  Thomas's  Hospital  on  April 
7th,  1916,  complaining  of  severe  pain  on  the  top  of  the  head, 
with  general  weakness,  attributed  to  influenza,  and  dating 
from  three  weeks  earlier.  The  week  before  her  visit  she 
noticed  a  mist  before  the  eyes  on  getting  up,  and  the  sight 
became  as  bad  in  two  days  as  it  was  on  the  day  of  her 
visit.  With  the  right  eye  she  could  only  ccJunt  fingers  at 
half  a  metre,  and  the  left  ej'e  had  hand  movements  only. 
The  left  pupil  was  almost,  if  not  quite,  inactive  to  light, 
and  the  right  showed  some  slight  reaction  to  light.  The 
pupils  were  dilated,  but  acted  \vith  convergence.  She 
was  made  an  in-patient,  and  it  appeared  from  more  careful 
inquiry  that  the  sight  first  failed  in  the  left  eye,  and  that 
in  a  single  day  it  had  been  reduced  to  its  present  con- 
dition. 

The  sight  in  the  right  eye  began  to  fail  in  a  similar 
manner  about  four  days  later.  Thei-e  was  no  family 
history  of  defective  sight.  The  diagnosis  of  retro-bulbar 
neuritis  was  first  suggested,  and  an  examination  by  Mr. 
Howarth  of  the  nose  could  detect  ijiithing  amiss  with  the 
accessorv  air  sinuses  of  the  nose. 
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The  Wassernnuiii  reaction  was  negative.  An  X-ray 
examination  of  the  sella  turcica  was  recommended  and 
showed,  according  to  the  X-ray  officer,  enlargement  of  the 
pituitary  fossa  and  some  want  of  distinction  of  the  posterior 
clinoid  process,  but  examination  of  the  plate  did  not  satisfy 
me  that  there  was  any  certain  departure  from  the  normal. 

The  patient  did  not  put  on  weight  and  was  not  drowsy. 

The  thyroid  gland  was  scarcely  detected  on  palpation. 
The  catamenia  had  ceased  when  she  was  set.  39  years. 
Fields  of  vision  charted  at  various  specified  dates  are 
shown,  but  cannot  be  said  to  be  characteristically  hemia- 
nopic,  whether  for  white  or  for  colour. 

On  May  3rd  a  glucose  meal  of  200  grm.  was  adminis- 
tered at  4.30  p.m.,  and  Fehling's  test  showed  the  presence 
of  glucose  in  the  urine  at  8  p.m. 

The  patient  thought  that  her  vision  was  somewhat 
variable  from  time  to  time.  She  was  examined  by  Dr. 
iJirley  at  my  request,  who  considered  that  there  was  some 
weakness  of  the  left  face  and  leg  and  no  obvious  change 
in  reflexes,  possibly  slight  drooping  of  the  right  upper  lid. 
He  stated,  in  his  opinion,  the  patient  had  something 
pressing  on  the  right  side,  involving,  besides  the  visual 
fibres,  the  right  third  nerve. 

Under  treatment  with  thyroid  extract,  4  gr.  twice  a 
day,  and  also  lU  gr.  of  anterior  lobe  pituitary  extract  twice 
a  day,  the  patient  gradually  felt  better  in  herself  and 
obtained  relief  from  headaches.  She  continued  to  take 
pituitary  extract  and  strychnine,  and  has  done  so  up  to 
the  present  date,  but  without  any  recovery  of  sight.  The 
fields  remain  good. 

The  latest  X-ray  pictures  (January,  1917)  show  a  sella 
turcica  Avhich  is  probably  normal  in  size,  but  the  shadow 
shows  an  approximation  of  the  posterior  to  the  anterior 
clinoid  process  which  is  certainly  much  greater  than  is 
usual,  though  there  is  no  complete  domed  roof  in  this  case. 
The  aspect  of  the  picture  is,  however,  decidedly  more 
marked  than  that  presented  by  the  skiagraph  taken  in 
April,  1916,  some  nine  months  earlier. 
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Fields  charted  on  February  •22nd,  1917,  show  that  no 
material  change  has  taken-  place  in  the  preceding  ten 
months.  The  right  field  shows  a  fairly  complete  temporal 
]o>^s  as  before  ;  the  left  is  contracted,  but  not  typically 
hemianopic.  She  will  now  take  some  thyroid  extract  for 
a  time. 

April,  1917. — There  has  been  no  chano-e  in  the  con- 
dition of  the  patient. 

Sir  George  Berry  said  he  took  it  that  Mr.  Fisher  had 
been  induced  to  seek  to  establish  the  association  between 
abnoi-mality  of  the  sella  turcica  and  Leber's  disease — 
srationary  scotomatous  atrophy — from  the  result  of  the 
examination  of  the  first  cases  which  he  showed  before  the 
Society  last  year,  in  which  the  skiagrams  showed  the  sella 
turcica  area  occupied  by  a  honeycombed  shadoAV.  One  of 
his  Edinburgh  colleagues,  Dr.  Traquair,  had  been  recently 
working  at  the  subject  of  acromegaly,  and.  had  his  atten- 
ti(jn  greatly  drawn  to  that  region.  In  talking  over  the 
matter  with  Dr.  Traquair,  he  showed  him  a  number  of 
skiagrams  of  the  sella  turcica.  Sir  George  promised  thflt 
if  the  matter  were  brought  up  at  this  congress,  he  would 
explain  the  view  which  Dr.  Traquair  held  as  a  possible 
explanation  of  the  appearances  which  were  described  by 
Mr.  Fisher.  Dr.  Traquair  believed  that  the  honeycomb 
or  trabecula-like  shadow,  which  at  least  partially  covered 
the  area  of  the  sella  turcica,  was  due  to  the  presence  of 
air  cells  above  the  root  of  the  zygoma,  such  as  occurred  in 
some  specimens  of  pneumatic  or  cellular  temporal  bone. 
It  appeared  that  in  the  formation  of  the  bone  there  might 
be  an  extension  of  cells  in  different  directions,  and  in  a 
skiagram  taken  in  the  only  position  which  gave  a  view  of 
the  sella  turcica,  the  shadow  of  these  cells  would  be  pro- 
jected over  the  region  of  the  sella  turcica.  A  tilting  of 
the  patient's  head  would  accentuate  it  owing  to  the  com- 
bined effect  of  a  shadow  from  both  sides.  He  wished  to 
ask  Mr.  Fisher  particularly  whether  that  soui-ce  of  fallacv 
could  be  excluded  in  his  cases.      So  far  as   he   knew.  Dr. 
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Traquair's  skiagrams  were  all  taken  in  the  ordinary  way, 
but  with  very  great  care,  as  he  was  anxious  to  locate  the 
sella  turcica  in  connection  with  his  investigations  on 
acromegaly.  Could  the  matter  be  cleared  up  by  taking 
stereoscopic  pictures  ?  If  the  suggestion  he  had  just 
communicated  were  correct,  would  not  that  vitiate  the 
assumption  of  a  connection  between  the  appearances  seen 
in  this  region  and  Leber's  disease  ? 

Mr.  Inglis  Pollock,  in  reply,  said  the  skiagrams  in  his 
cases  were  taken  with  beautiful  sharpness  as  shown  by 
other  parts  of  the  plate  ;  and  confidence  could,  therefore, 
be  placed  in  the  accuracy  of  the  appearances  in  the  sella 
turcica.  Both  Dr.  Macgregor,  who  was  responsible  for 
the  skiagraphy,  and  he  himself  considered  that  the  shadow 
was  not  due  to  air  cells,  and  that  there  must  be  some 
abnormality  in  the  pituitary  region,  as  they  had  never 
before  seen  anything  like  it.  He  would,  if  possible,  bring 
up  stereoscopic  skiagrams  next  year. 

Mr.  J.  Herbert  Fisher,  in  reply,  said  the  importance  of 
the  radiographic  picture  was  very  great  in  settling  the 
question  of  the  possibility  of  the  pituitary  body  being- 
responsible  for  the  atrophy  which  was  known  as  Leber's 
hereditary  optic  disease.  At  the  same  time,  in  the  paper 
which  he  read  before  the  Society  la.st  year,  he  brought 
forward  a  series  of  arguments  which  had  led  him  to 
expect  to  find  that  the  pituitary  body  was  responsible. 
The  first  case  of  the  disease  which  came  under  his  observa- 
tion afforded  him  an  opportunity  of  getting  an  investiga- 
tion of  the  sella  turcica  made  by  an  expert  radiographer, 
and  then  this  honeycomb-like  shadow  was  observed.  It 
had  not  been  seen  in  association  with  any  other  condition, 
though  the  sella  turcica  must  have  been  X-rayed  many 
thousands  of  tim^s.  Therefore,  the  argument  in  favour 
of  what  he  advanced  by  no  means  rested  solely  on  the 
presence  of  a  shadow  in  the  sella  turcica.  The  suggestion 
was,  that  there  was  a  disorder  of  the  pituitary  body, 
which,  in  some  cases,  might  be  associated  with  a  deposit 
of  calcareous   or  other  salts,  which,  on  the  application  of 
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X  rays,  were  capable  of  casting  a  shadow.  There  were 
many  other  ai'guments  which  he  advanced  a  year  ago, 
leading  to  the  same  conclusion.  The  two  cases  of  which 
he  had  just  shown  pictures,  one  of  which  had  been  watched 
in  process  of  developing  a  complete  dome-shaped  roof 
over  the  sella  turcica,  while  the  other  showed  an  approxi- 
mation to  that  by  a  drawing  together  of  the  anterior  and 
posterior  clinoid  processes,  seemed  not  to  fit  in  with  the 
idea  that  a  cellular  element  in  the  temporal  bone  pro- 
jected its  shadow  into  the  sella  turcica.  He  was  unable 
to  intei'pret  the  shadows  in  the  way  Sir  G.  Berry  had 
suggested  ;  he  had  no  knowledge  of  the  best  way  to  show 
the  presence  or  absence  of  a  shadow  in  the  sella  turcica, 
for  that  he  depended  on  the  expert  radiographer.  The 
men  who  had  taken  the  skiagrams  of  these  cases  for  him 
had  been  experts  in  their  own  line,  and  although  they  had 
radiographed  many  hundreds  of  sella  turcicas,  they  had 
not  observed  these  appearances  in  any  other  cases  than 
those  of  bilateral  optic  atrophy,  in  some  cases  Avith  a 
familial  history,  in  others,  one  or  two,  without  such 
history.  He  would  hesitate  very  much  before  he  agTeed 
that  the  appearance  was  due  to  a  shadow  cast  by  the 
squamous  portion  of  the  temporal  bone  into  the  region  of 
the  pituitary  fossa.  Whether  that  could  be  finally  settled 
by  X-ray  pictures  being  taken  in  any  particular  way  he 
was  unable  to  say. 
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L   The  history  of  conching  for  cataract. 
By  E.  H.  Elmot. 

The  History  ok  Couching. 

The  operation  of  couching  for  cataract  is  one  of  the 
most  ancient  procedures  known  to  surgery,  the  earliest 
description  of  the  method  being  that  given  by  Celsus,  a 
contemporaiy  of  Christ's.  The  first  historical  mention  of 
ophthalmic  surgeons  was  in  Alexandria,  at  the  time  when 
medicine  and  surgery  underwent  sepai*ation  from  each 
other  in  that  great  and  flourishing  city,  nearly  three 
centuries  before  the  dawn  of  the  Christian  era,  and  Galen 
states  that  some  of  these  surgeons  devoted  themselves, 
exclusively  to  operating  on  cataracts.  Celsus  speaks  of 
the  writings  of  a  famous  Alexandrian  surgeon,  named 
Philoxenes,  who  lived  270  years  before  Christ,  and  from 
whom  he  apparently  derived  much  of  his  lore.  These 
writings  have  unfortunately'  been  lost,  thus  yielding  to 
Celsus  the  proud  position  of  being  the  first  author  whose 
description  of  the  opera^tion  has.  come  down  to  modern 
times.  Sprengel  is  of  the  opinion  that  couching  Avas  not 
only  known  long  before  the  time  of  Celsus,  but  also  that 
the  technique  of  the  operation,  even  at  that  distant  era, 
varied  widely  in  the  hands  of  its  dilfei'ent  exponents. 
Of  the  correctness  of  this  view  there  can  be  little  doubt. 
Sir  John  Bland-Sutton  has  recently  published  a  most 
interesting  memoir  on  the  recovery  of  the  sight  of  Tobit 
at  the  hands  of  his  son  Tobias,  as  described  in  the 
Apoci-ypha,   nnd  has  included  in  it  a  copy  of  Rembrandt's 
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picture  of  the  famous  operation.  Whether  the  displace- 
ment of  the  lens  was  due  to  the  rubbing"  employed  or  to 
more  definite  operative  measures  must  be  left  to  specu- 
lation, but,  in  considering  this  point,  it  is  Avorth 
remembering"  that  the  Eastern  concher  of  to-day  hides  the 
fact  that  he  is  performing  an  operation  under  the  cloak 
of  the  application  of  a  medicinal  paste.  Nor  must  we 
forget  that  the  anointing  of  the  eyes  of  the  blind  with 
clay  plaN'ed  a  leading  part  in  one  at  least  of  the  New 
Testament  miracles,  and  is  suggested  in  a  second.  It  is 
to  be  remembered  that  the  Founder  of  Christianity  took 
His  examples  from,  and  moulded  His  teachings  by,  the 
aid  of  things  familiar  to  the  people  in  their  everyday  life. 
The  influence  of  the  Oriental  on  the  introduction  of 
couching  to  the  Western  surgeon  is  shown  by  the  repeated 
refei-ences  in  the  liistor}-  of  the  subject  to  Eastern 
exponents  of  the  procedure.  Thus,  Razes  speaks  of  the 
work  of  an  Indian  named  Tabri,  and  Avicenna,  himself  an 
Arabian,  describes  at  length  the  instruments  and  technique 
of  the  Arab  cataract  operators.  Abu  El  Kasim's  name 
proclaims  his  Arab  parentage,  despite  the  fact  that  he  is 
spoken  of  as  a  Spanish  surgeon,  and  the  conviction  is 
deepened  by  the  fact  that  he  spoke  of  the  Arabs  in  Spain 
as  confining-  themselves  to  couchino-  in-  the  treatment  of 
cataract,  showing"  he  was  in  intimate  touch  with  them. 
Nor  must  we  forget  to  mention  the  work  of  Haly  Abbas, 
and  of  his  distinguished  son  Jesu  Haly. 

AVhen  we  endeavour  to  ascertain  the  probable  date  of 
the  first  invention  of  the  operation  in  the  East,  the  fog 
of  uncertainty  closes  down  over  us,  obliterates  all  trace 
of  our  quest,  and  drives .  us  to  fall  back  on  inference. 
Those  who  have  spent  their  lives  in  an  Eastern  land  know 
the  unbending  force  of  tradition,  the  hereditary  character 
of  occupations,  and  the  intense  conservatism  of  Oriental 
peoples.  All  these  influences  are  against  change  of  any 
kind,  and  greatly  retard  the  spread  of  new  ideas.  When 
we  consider  an  operation  like  couching,  which  is  well 
known  over  the-whole  of  the  East,  and  which  meets  in  the 
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simplest  manner  an  age-long  need,  felt  in  every  village  of 
a  tropical  or  subtropical  country,  it  is  not  difficult  to  believe 
that  the  procedure  may  have  been  one  of  the  early  fruits 
of  advancing  civilisation,  far  away  back  in  Babylon  the 
Great,  or  even  earlier  still  in  the  home  of  the  Pyramids, 
tens  of  centuries  before  the  dawn  of  the  Christian  era. 
Fi'om  these  attractive  speculations  we  must  return  to  weigh 
the  literature  of  our  subject,  of  which  the  foundation  was 
so  well  and  truly  laid  by  the  great  Celsus.  His  descrip- 
tion of  the  technique  he  employed  is  as  follows  : 

"  Before  the  operation  the  patient  must  use  a  spai-e 
diet.  .  .  .  After  this  preparation  he  must  sit  in  a 
light  place,  in  a  seat  facing  the  light,  and  the  physician 
must  sit  opposite  the  patient  on  a  seat  a  little  higher;  an 
assistant  behind  taking  hold  of  the  patient's  head,  and 
keeping  it  immovable,  for  the  sight  may  be  lost  for  ever 
by  a  slight  motion.  Moreover,  the  eye  itself  must  be 
rendered  more  fixed  by  laying  wool  upon  the  other  and 
tying  it  on.  The  operation  must  be  performed  on  the 
left  eye  by  the  right  hand,  and  on  the  right  by  the  left 
hand.  Then  the  needle,  sharp-pointed,  but  by  no  means 
too  slender,  is  to  be  applied  and  must  be  thrust  in,  but  m 
a  straight  direction,  thi'ough  the  two  coats,  in  the  middle 
pai't  betwixt  the  black  of  the  eye  and  the  external  angle 
opposite  to  the  middle  of  the  cataract.  .  .  .  The 
needle  must  be  turned  upon  the  cataract  and  gently  moved 
up  and  down  there,  and  by  degrees  work  the  cataract 
downward  below  the  pupil ;  when  it  has  passed  the  pupil, 
it  must  be  pressed  down  with  a  considerable  force  that  it 
may  settle  in  the  inferior  part.'' 

Further  details  follow.  To  put  the  matter  shortly  in 
modern  terminology,  Celsus  introduced  a  needle  through 
the  sclera  and  choroid  into  the  vitreous  chamber,  and 
depressed  the  lens  from  behind,  after  first  rupturing  its 
posterior  capsule  by  vertical  strokes  made  with  the  point 
of  the  instrument.  Galen  (born  a.d.  131)  states  that  there 
were  both  in  Alexandria  and  in  Rome  surgeons  who  con- 
fined themselves  to  operating  upon  cataract.      Apparently 
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he  also  described  his  own  procedure,  for  some  five  cen- 
turies later  Paulus  ^'Egineta  {circa  a.d.  630),  in  detailing 
his  technique,  gave  Galen  the  credit  for  it.  There  is 
practically  no  difference  between  the  method  they  both 
employed  and  that  originally  laid  down  by  Celsus.  A 
point  of  real  interest  in  this  connection  is  that  the 
description  of  the  operation  given  by  Paulus  is  practically 
the  only  one  extant  from  the  pen  of  a  Greek  author, 
though  not  a  few  of  tliem  mention  couching  and  advocate 
it.  For  the  next  landmark  in  the  study  of  the  subject  we 
have  to  pass  over  three  and  a  half  centuries,  till  we  come 
to  the  writings  of  Avicenna  {circa  a.d.  980),  in  which  we 
find  introduced  a  new  feature  in  the  technique ;  for  he 
mentions  that  the  Arab  surgeons  used  two  instruments  for 
couching — viz.,  a  two-edged  lancet  with  which  they  made 
a  corneal  incision,  and  a  needle  with  which  they  depressed 
the  cataract,  after  introducing  it  through  the  incision  thus 
made.  In  this  needle  there  was  an  eye  near  the  point 
through  which  a  thread  was  inserted.  According  to 
Avicenna,  the  object  of  this  was  to  help  depress  the  lens, 
but  it  seems  at  least  possible  that  the  thread  passed  through 
this  eye  was  wound  round  the  instrument,  and  so  served  as 
a  stop,  similar  to  that  used  by  the  Indian  coucher  to-day. 
In  any  case  the  description  is  of  great  interest,  linking  as 
it  does  the  Mohammedan  operator  of  the  twentieth  century 
with  his  predecessor  of  the  tenth.  The  famous  Spanish 
surgeon  Abu  El  Kasim  adopted  exactly  the  same  technique 
for  couching  as  that  we  have  just  described.  This,  as  has 
already  been  suggested,  is  not  in  the  least  remarkable,  for 
his  name  bespeaks  his  Arab  descent. 

The  next  description  of  the  operation,  which  claims  our 
interest,  is  that  by  Benvenuto  (Benevenutus  Hyerosolimi- 
tanus),  who  flourished  in  the  twelfth  century.  The  quaint 
blending  of  religion  and  science,  which  it  reveals,  makes 
it  very  attractive  reading  :  "  Towards  the  third  hour,  the 
patient  having  fasted,  thou  shouldst  make  him  sit  astride 
of  an  ordinary  chair,  an^  thou  shouldst  sit  before  him  in 
the   same  way.      Keep  the  good  eye  of  the  patient  shut. 
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and  begin  to  operate  on  the  bad  eye,  in  the  name  of 
.Jesus  Christ.  With  one  hand  raise  the  upper  lid,  and 
with  the  other  hold  the  silver  needle,  and  place  it  in  tlie 
part  where  the  small  angle  of  the  eye  is.  Perforate  the 
same  covering  of  the  eye,  turning  the  instrument  round 
and  round  between  the  fingers,  till  thou  hast  touched  with 
the  point  of  the  needle  that  putrid  water  which  the  Arabs 
and  Saracens  called  Mesoret,  and  which  we  call  cataract. 
Then  beginning  from  the  upper  part,  remove  it  from  the 
place  where  it  is  l)efoi-e  the  jjupil,  and  make  it  come  down 
in  front,  and  then  hold  it  for  as  long  as  it  takes  to  say 
four  or  five  paternosters.  After,  remove  the  needle  gently 
from  the  top  pnrr.  If  it  happens  that  the  cataract 
reascends,  reduce  it  towards  the  lower  angle,  and  when 
you  have  introduced  the  needle  into  the  eye,  do  not  draw 
it  out  unless  the  cataract  be  situated  in  the  place  described 
above  ;  then  gently  exti-act  the  needle  in  the  same  way  as 
you  put  it  in,  turning  it  about  between  the  fingers.  The 
needle  being  extracted,  keep  the  eye  closed  and  make  the 
patient  lie  flat  on  a  bed,  keeping  him  in  the  dark  with  his 
eyes  shut,  so  that  he  does  not  see  the  light  or  move  for 
eight  days,  during  which  time  put  white  of  egg  on  twice 
a  day  and  twice  during  the  night." 

Passing  over  four  centuries,  Ave  come  to  an  even  more 
interesting  description  of  the  operation  from  the  pen  of 
Bartisch  of  Dresden  :  "  The  day  being  decided  upon,  071 
which  the  operation  is  to  be  performed,  the  doctor  who  is 
obliged  to,  or  who  wishes  to  do  it,  must  abstain  from  wine 
for  two  days  beforehand.  The  patient  must  also  fast  the 
same  day,  and  must  neither  eat  much  nor  little  till  an 
hour  after  the  operation.  Given  the  aforesaid  conditions,. 
try  and  procure  a  well-lighted  I'oom,  in  which  the  patient 
may  have  everything  necessary  for  going  to  bed  and 
remaining  there,  as  he  ought  not  to  be  taken  to  any  place 
far  off  ;  the  nearer  to  bed  the  better.  Set  thyself  on  a 
bench  in  the  light  and  turn  thy  back  to  the  window. 
The  patient  may  be  seated  on  a  oJiair,  a  stool,  or  on  a  box, 
before   thee   and   near   to   thee  ;    in    any    case   he   is  to  be 
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seated  lower  than  thyself.  His  leg-s  between  thine  and 
his  hands  on  thy  thighs.  A  servant  stands  behind  to 
hold  the  patient's  head.  The  servant  shonld  bend  a  little, 
.so  that  the  patient  may  rest  his  head  against  him  (Fig.  28). 


Fig.  :is. 


The  position  of  the  patient,  operator,  and  assistant  as  depicted 
by  Bartisch. 


When  the  patient  is  blind  of  one  eye  only^  the  other  eye 
should  be  bandaged  with  a  cloth  and  a  pad  so  that  he 
cannot  see.  Then  take  the  instrument  or  the  needle  in 
one  hand,  so  that  the  right  hand  will  be  for  the  left  eye, 
and  rice  versa.  AVith  the  other  hand  separate  Avith  great 
oare   the  upper  lid  from   the  lower,  using  the  thumb  and 
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the  first  finger,  so  that  thou  canst  see  how  to  direct  the 
needle  into  the  eye.  When  thou  wishest  to  introduce  the 
needle,  the  eye  must  be  turned  towards  the  light  and 
looking  straight  at  thee  ;  also,  I  should  make  the  patient 

Fig.  29. 


To  illustrate  the  method  of  intro  ducing  the  needle  in  Bartisch's 
operation  (Albertotti).  The  cataract  is  seen  in  situ  in  the  right 
eye  and  couched  in  the  left  eye. 

turn  his  eye  a  little  towai'ds  his  nose,  so  that  thou  canst 
use  the  instrument  better  and  that  thou  wilt  not  injure  the 
small  veins  ot  the  eye,  but  respect  them.  Direct  the 
needle  straight  and  with  attention  over  the  membrane 
called   the    conjunctiva,    straight   towards    the    pupil    and 
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uvea,  at  the  distance  of  two  blades  of  a  knife  from  the 
membrane  called  cornea  or  from  the  grey  that  is  in  the 
eye.  Hold  the  needle  c|uite  straight,  hold  it  steady  so 
that  it  will  not  deviate  or  slip.  Hold  the  needle  and 
press  it,  and  turn  it  with  the  fingers  in  the  eye  with  great 
gentleness,  according  to  the  instructions  you  may  gather 
from  the  figure,  which  shows  an  eye  in  which  the  cataract 
has  been  taken  away,  while  the  other  eye  has  not  been 
touched  (Fig.  29).  Hold  the  needle  firmly  while  turning 
it  I'ound,  and  be  careful  always  to  have  the  point  towards 
the  middle  of  the  eye,  that  it  almost  touches  the  pupil 
and  the  uvea  ;  and  not  to  oscillate  by  any  chance  towards 
one  side.  When  thou  feelest  that  the  needle  has  pene- 
trated into  the  eye,  that  it  almost  touches  the  pupil  and 
the  uvea,  and  when  thou  hast  proved  to  be  really  in  the 
eye,  hold  the  needle  securely  and  move  it,  letting  it  slip 
backwards  and  forwards  towards  the  pupil  till  thou  art 
certain  of  being  in  the  substance  of  the  cataract,  which 
thou  canst  easily  be  sui-e  of  by  the  movement  of  the 
cataract  material.  When  thou  hast  remarked  that,  lower 
it  carefully  and  gently  and  slowly,  so  as  not  to  disturb  the 
cataract ;  but  try  and  free  the  matter  entirely  from  the 
pupil  and  from  the  uvea  with  care^  and  keep  it  intact. 
Press  the  said  matter  with  the  needle  under  it,  with  the 
greatest  care,  and  when  thou  pei'ceivest  that  it  is  altogether 
free  and  loose,  draw  and  direct  the  needle,  with  the 
matter  behind  it,  upwards,  and  then  pass  it  well  down- 
wards, behind  the  thin  retina  and  the  aranea  of  the  eye  ; 
and  take  care  that  it  remains  there.  .  .  .  This  is  the 
recognised  instruction,  research,  and  indication  of  the 
means  of  operating,  of  pricking  the  cataract,  or  of  the 
manner  in  which  such  an  operation  ought  to  be  initiated 
and  conducted.  But  no  one  ought  to  undertake  such  an 
operation  unless  he  has  learnt  much  and  seen  much,  and 
unless  he  is  fundamentally  taught  by  intelligent  doctors. 
Unless  he  is  so,  it  is  not  well  to  operate.  And  it  is  not 
wise  to  trust  to  any  of  the  brotherhood  who  happen  to  be 
dressed  in  velvet  or  silk,  and  who   boast   of  being  great 
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oculists,  and  are  capable  of  curing  the  blind  from  cataract. 
Certainly  these  can  make  holes  in  the  eyes,  but  I  do  not 
know  how  they  can  succeed." 

The  knowledge  which  the  Greeks  and  the  Arabs 
possessed,  before  and  after  the  dawn  of  the  Christian  era, 
on  the  subject  of  the  pathology  and  treatment  of  cataract, 
appears  to  have  been  largely  forgotten  during  the  Middle 
Ao-es.  It  would  seem  that  both  couching  and  extraction 
fell  into  disuse,  and  that  the  surgical  treatment  of  cataract 
was  left  for  centuries  in  the  hands  of  wandei'ing 
charlatans,  whose  ways  brought  much  discredit  upon  it. 
Towards  the  close  of  the  seventeenth  century,  Pierre 
Brisseau,  a  doctor  of  Tournay,  revived  the  operation, 
inventing  a  needle  of  his  own  for  the  purpose.  His 
advocacy  of  the  method  aroused  bitter  controversy,  but 
it  was  undoubtedly  the  best  operation  in  the  field  until 
the  famous  French  surgeon  Daviel  performed  his  first 
extraction  in  1745,  and  thus  sounded  the  death-knell  of  a 
procedure  which  had  held  the  pride  of  place  in  European 
surgery  for  over  seventeen  centuries.  It  was,  however, 
manv  years  befoi^e  couching  w^as  definitely  abandoned  in 
favour  of  extraction.  Indeed,  the  author  has  recently  had 
the  privilege  of  discussing  this  subject  with  a  distinguished 
surgeon,  who  can  remember  the  time  when  depression  was 
still  a  recognised  method  of  operating  in  London.  It  is  a 
great  mistake  to  suppose  that  Daviel  was  the  first  to 
endeavour  to  extract  a  cataract,  for  both  extraction  and 
suction  of  cataracts  have  their  roots  far  back  in  history. 
Indeed,  Antyllus  described  his  method  of  extraction  at 
the  close  of  the  first  century  of  the  Christian  era,  and  there 
are  numerous  other  references  to  it  in  early  literature. 
What  Daviel  did  was  to  adopt  a  technique  which  gave  a 
reasonable  prospect  of  success. 

The  introduction  of  i*eclination,  as  opposed  to  depression, 
by  Willburg  in  a  Nuremberg  thesis,  dated  1785,  gave 
a  fresh  lease  of  life  to  couching  in  its  dying  struggle 
with  the  operation  which  was  destined  to  supersede  it. 
England,  France,   Sweden,  Gei-many,  and  other  countries. 
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joined  vig-orously  in  the  discussion,  and  amongst  the 
powerful  advocates  of  couching  were  ranked  Percival  Pott 
and  William  Hay  of  London,  Cusson  of  Montpellier,  and 
Scarpa  of  Pavia,  whilst  Benjamin  Bell  practised  both 
couching  and  extraction.  The  admirable  treatise  by 
•James  Ware  on  cataract  (1812)  was  all  but  a  death-blow 
for  Celsus's  operation.  The  newer  pi'ocedure  was  then 
well  in  the  ascendant,  and  only  needed  time  to  completely 
strano-le  its   rival.       Notwithstandino^  this,   it   was  left  to 


Fig.  30. 


Fig.  31. 


Depression.  Eeclination. 

The  above  two  figures  illvistrate  the  paths  taken  by  the  cataracts  during 

the  operations  (Mackenzie). 

Mackenzie,  so  late  as  1854  (fourth  edition),  to  give  the 
most  complete  and  interesting  description  of  couching  to 
be  found  in  literature.  He  distinguishes  sharply  between 
•the  operations  of  depression  and  reclination.  In  depression, 
the  lens  is  pushed  directly  below  the  level  of  the  pupil, 
being  made  to  follow  the  curvature  of  the  eye,  to  sweep 
over  the  corpus  ciliare,  until  it  comes  to  rest  on  the  lowei- 
curve  of  the  eyeball,  with  its  anterior  surface  directed 
forward  and  downward  (Fig.  30),  In  reclination,  the  lens 
is  made  to  turn  over  towards  the  bottom  of  the  vitreous 
chamber  in  such  a  w'ay  that  what  was  formerly  its  anterior 
surface  now  comes  to  look  upward,  and  what  was  its  upper 
edge  is  turned  to  the  rear.  The  whole  lens  is  swung 
VOL.  xxxvii.  .  ]H 
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backward  as  if  on  a  hinge,  composed  of  the  lower  fibres 
of  its  suspensory  ligament,  which  still  remain  unbroken 
(Fig.  31).  He  divides  the  operation  of  couching  into  four 
stages,  in  only  the  last  of  which  reclination  differs  from 
depression.  These  are :  (1)  the  pushing  of  a  special 
needle  (Fig.  32)  through  the  coats  of  the  eye  at  a  distance 
of  ^  in.  behind  the  temporal  edge  of  the  cornea,  and  to 
a  depth  of  y  in. ;  (2)  the  laceration  of  the  posterior 
capsule  of  the  lens  by  vertical  movements  of  the  point  of 
the  needle,  to  prepare  an  aperture  for  the  passage  of  the 
lens ;  (3)  the  passing  of  the  needle  into  the  anterior 
chamber  around  the  edge  of  the  lens,  and  the  laceration 
of  the  anterior  capsule  by  vertical  strokes ;  (4a)  to  depress 
the  lens,  the  point  of  the  needle  is  carried  over  its  upper 

Fig.  32. 


Scarpa's  reclination  needle. 

edge,  and  the  handle  is  raised  a  little  above  the  horizontal, 
thereby  correspondingly  lowering  the  point,  which  forces 
the  cataract  downward  out  of  sight  behind  the  pupil :  the 
needle  is  then  withdrawn  by  rotation ;  {'ib)  to  effect 
reclination,  the  needle-point  is  raised  not  more  than  ^o 
in.  above  the  transvere  diameter  of  the  lens  :  its  concave 
surface  is  pressed  against  the  cataract,  which  is  reclined 
by  moving  the  handle  of  the  instrument  upward  and 
forward,  thereby  causing  its  point  to  pass  downward  and 
backward.  The  cataract  is  thus  made  to  fall  over  into 
the  vitreous  humour,  and  is  then  pressed  downward, 
backward,  and  a  little  outward.  Mackenzie  adds  many 
interesting  details  as  to  the  modifications  of  the  operation, 
according  to  the  variety  of  the  cataract  to  be  dealt  with, 
and  as  to  the  after-treatment  and  complications  -met 
with. 

We   come  now  to  a  very  interesting  phase  in  the  study 
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of  the  operation  of  couching.  We  have  shown  reason  to 
believe  that,  like  many  another  valued  heritage  of  the 
West,  it  was  brought  there  originally  by  Wise  Men  of 
the  East.  For  more  than  eighteen  centuries  it  remained 
a  ti-easured  possession  of  surgery,  only  to  yield  its  ground 
before  the  fierce  competition  of  a  method  better  able  to 
survive  the  stern  test  of  experience.  Slowly  but  surely 
its  decadence  banished  it  from  modern  scientific  European 
literature,  and  then,  strangely  enough,  the  advent  of 
Listerism  fanned  the  dying  flame  of  intei'est  in  the 
method  ;  but  this  time  in  the  East,  and  not  in  the  West. 
From  the  East  it  had  sprung  to  find  a  home  in  the  West, 
and  in  the  East,  at  the  hand  of  Western  surgeons,  its 
last,  and  by  no  means  least,  interesting  chapter  is  in  the 
course  of  being  written.  A  review  of  the  more  recent 
literature  on  the  subject  will  establish  this  contention,  and 
will  show  how  large  a  share  the  officers  of  the  Indian 
Medical  Service  have  taken  in  the  settlement  of  a  question 
which,  apart  from  its  scientific  value,  has  important  social 
and  even  political  bearings. 

After  a  brief  visit  to  India,  Hirschberg,  in  1894, 
published  an  article  on  couching,  in  the  course  of  which 
he  spoke  favourably  of  the  results  of  the  operation.  He 
was,  unfortunately,  handicapped  by  his  ignorance  of  the 
natives  of  India  and  of  their  ways  and  customs,  with  the 
result  that  his  views  on  the  subject  are  of  comparatively 
little  interest  to  us.  In  the  following  year  Capt.  H.  E, 
Drake-Brockman  described  the  operation  of  couching  as 
explained  to  him  by  one  of  its  Indian  exponents.  The 
latter  pierced  the  sclerotic  with  a  small  lancet  in  the  lower 
outer  c{uadrant  close  to  the  cornea,  and  then  introduced  a 
copper  needle  ;  "  a  series  of  motions  of  the  hand  are  made 
from  the  position  on  first  introduction  of  the  needle  to  a 
point  corresponding  to  it  in  the  upper  section  of  the  outer 
diameter  of  the  eyeball."  The  depression  of  the  lens 
appears  to  have  taken  place  next,  but  the  description  is 
throughout  somewhat  vague.  Presumably  the  operation 
was  the  same  as  that  described  by  Ekambaram,  but  the 
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couclier  doos  not  seem  to  have  been  able  to  make  the 
steps  of  the  procedure  as  clear  as  that  surg-eon  has 
done. 

Henry  Power,  in  the  British  Medical  Journal  (October, 
1901),  entered  a  plea  for  tlie  occasional  performance  of 
the  operation  of  depression  in  cases  of  cataract.  His 
experience  went  far  enough  back  to  enable  him  to  re- 
member the  time,  not  only  when  he  had  seen  surgeons  of 
repute  employ  this  method,  but  when  he  had  himself 
imitated  the  example  thus  set.  His  own  practice  had 
been  to  attack  the  cataract,  via  the  sclerotic,  through  the 
posterior  capsule.  He  framed  a  number  of  indications 
which  to  his  mind  justified  the  occasional  performance  of 
couching.  It  is  safe  to  say  that  very  few  of  these  would 
be  seriously  entertained  by  surgeons  to-day.  The  most 
interesting  point  he  made  was  in  connection  with  Himly, 
in  whose  work,  published  in  1843,  the  statement  occurred 
that  "  severe  inflammation  rarely  followed  reclination,  and 
when  it  did  it  often  cleared  up  without  leaving  any  bad 
consequences.^'  A  doubt  as  to  the  reliability  of  Himly's 
statements  is  suggested  by  his  claim  that  he  had  only  two 
failures  in  fifty  cases,  one  of  these  not  l)eing  attributable 
to  the  operation.  This  is  so  much  at  variance  w^ith  other 
experience  as  to  make  one  sceptical  about  accepting  any 
of  his  assertions  without  some  reservation. 

The  next  paper  of  value  that  we  come  to  is  by  Maynard 
(1903).  In  this  he  analysed  sixty-three  cases  of  couching, 
which  he  had  met  with  in  Indian  practice,  and  recorded 
the  anatomical  examination  by  Pax'sons  of  a  couched  eye 
sent  home  for  the  purpose.  The  same  year  saw  the 
appearance  of  a  paper  by  AlbertOtti  of  Medina,  in  which 
that  writer  somewhat  fanatically  and  unconvincingly 
advocated  a  return  to  couching,  with  the  use  of  a  corneal 
puncture  and  with  the  employment  of  special  instruments 
for  the  purpose.  A  year  later  he  was  followed  along  the 
same  lines  by  Basso  of  Genoa,  whilst  Quartillera  published 
a  paper  whose  recommendations  were  very  similar  to  those 
made  by  Henry  Power.      In   1905,  Major  Henry  Smith  of 
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Jullundur,  in  a  very  outspoken  article  in  the  Indian 
Medical  Gazette,  expressed  the  opinion  "  that  lens  couching 
at  the  present  time  is  an  operation  which  should  not  be 
practised  outside  the  ranks  of  charlatans/'  and  added 
tliat  "^  it  is  no  easy  matter  to  completely  dislocate  the  lens, 
and  in  my  observation  the  partial  dislocation  is  more 
frequent  than  the  complete  in  the  hands  of  adepts  of  the 
ai-t."  In  reply  to  this  paper,  Maynard  reaffirmed  his 
belief  that  couching  is  "justifiable  under  certain  condi- 
tions/' The  editor  of  the  Indian  Medical  Gazette  invited 
further  discussion  of  the  subject,  and  in  accordance  with 
this  request  the  writer  published  his  statistics  based  on 
1'_'5  cases  of  couching,  carefully  recorded  on  printed 
schedules.  In  the  course  of  that  paper  he  voiced  his 
btcong  opposition  to  the  adoption  of  the  Indian  operation, 
or  of  ^ny  modification  of  it,  in  the  hands  of  surgeons  who 
enjoy  the  unique  opportunity  of  obtaining  manipulative 
skill  granted  to  those  who  work  in  India.  A  former 
pupil  of  his,  Dr.  Ekambarain,  studied  the  ways  of  the 
Indian  coucher  at  first-hand,  and  gave  the  results  of  his 
experience  in  one  of  the  most  valuable  contributions  to 
the  subject  yet  made.  This  >yas  in  1910.  Two  years 
later  the  writer  Avas  able  to  review  the  statistics  of  550 
consecutive  cases  of  couching,  all  of  which  had  been 
carefully  noted.  Still  more  cases  accumulated  before  he 
left  India,  and  by  the  kindness  of  Major  Kirkpatrick,  the 
total  under  review  has  now  reached  780,  54  of  the  eye- 
balls having  been  subjected  to  an  anatomical  examination. 
The  examination  by  J.  H.  Parsons  of  a  couched  eye  has 
already  been  mentioned.  In  1913,  A.  C.  Hudson  sectioned 
and  described  a  similar  specimen  sent  him  from  India  by 
the  writer.  The  only  previous  published  records  of  the 
same  kind  are  from  the  pen  of  E.  Treacher  Collins,  and 
refer  to  four  specimens  of  couched  eyes  in  the  Museum  of 
the  Royal  London  Ophthalmic  Hospital.  Major  H. 
Kirkpatrick  has  recently  examined  several  more  cases  in 
Madras,  and  has  kindly  communicated  some  of  the  more 
interesting  of  his  findings  to  the  writer. 
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Coniinunicatioiis  that  have  been  made  from  time  to 
time  before  meetings  of  ophthalmologists  show  that  British 
surgeons  of  the  first  rank  are  still  in  favour  of  performing 
couching  under  certain  special  conditions.  A  marked 
instance  of  this  is  to  be  found  in  the  discussion  which 
took  place  before  the  Ophthalmological  Society  of  the 
United  Kingdom  on  February  8th,  1906,  following  the 
presentation  of  a  case  by  Holmes  Spicer.  On  that  occa- 
sion Rockliffe  and  Treacher  Collins  stated  that^  like  Spicer, 
they  had  periormed  the  operation  in  exceptional  cases, 
and  Devereux  Marshall  and  Gr.  W.  Roll  accorded  it  a 
modified  support  under  such  conditions.  The  writer  has 
also  learnt  from  personal  communications  "  that  other 
leading  surgeons  have  taken  a  similar  line.  Thei'e  for 
the  present  we  must  leave  the  history  of  this  operation, 
whose  origin  is  lost  in  the  din)  mists  of  antiquity,  and 
whose  chequered  career  forms  one  of  the  most  interesting 
pages  in  the  literature  of  medicine. 
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XII.   INTRA-OCULAR    TENSIOX. 

1.    Tlie  sequelfe  of  hypotony. 

By  E.  Treacher  Collins. 

(With  Plates  Y,  Yl  and  YII,  Hg-s.  1,  2,  3.) 

Increase  of  intra-ocular  tension^  liypertony^  or  "  glau- 
coma "  ni^y  occur  in  connection  with  several  different 
diseases  of  the  eye.  We  have  come,  therefore,  to  regard 
the  sequelfe  to  which  it  gives  rise  as  symptoms  which 
may  be  added  to  those  of  several  other  affections,  and 
which  may  be  considered  apart  from  those  of  the  disease 
which  gives  rise  to  it.  Though  we  speak  of  one  con- 
dition as  "  primary  glaucoma,"  because  increase  of  tension 
and  its  manifestation  are  essential  characteristics  of  the 
disease,  we  know  that  even  in  it  there  must  be  some  con- 
dition of  the  eye  which  precedes  and  causes  the  rise  of 
tension. 

Owing  to  the  increase  of  tensiun  being  the  essential 
characteristic  of  primary  glaucoma,  its  sequelae  have 
collectively  and  individuall\'  received  much  attention. 

The  manifestations  of  the  opposite  condition,  decreased 
intra-ocular  tension,  or  hypotony,  have  individually  been 
subjects  of  careful  consideration,  but  they  have  not  been 
dealt  with  collectively  in  the  same  way  as  those  of  hyper- 
tony  ;  in  that  they,  like  those  of  hyperton}^,  occur  as 
something  apart  from  the  diseased  states  Avhich  cause 
them,  their  consideration  as  a  group  will,  I  think,  be 
found  both  interesting  and  instructive. 

The    sequelce    of    hypotony    are    brought    about    either 
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from  the  relaxation  of  tissues  usually  kept  taut,  or  from 
altered  conditions  in  the  circulation.  As,  however,  nearly 
every  part  of  the  eyeball  may  become  affected,  it  will,  I 
think,  be  best  to  consider  the  alterations  in  each  of  its 
anatomical  constituents  separately. 

A  slight  degree  of  minus  tension  may  exist  for  a  con- 
siderable .time  without  any  apparent  detriment  to  the  eye 
that  can  be  detected  clinically,  and  without  any  diminu- 
tion of  the  visual  acuity.  Of  this  we  have  evidence  in 
cases  where  a  sclero-corneal  trephining  operation  has 
been  peformed  for  glaucoma,  and  where  subnormal  tension 
has  resulted.  I  have  watched  such  cases  with  continuous 
minus  tension  for  years  with  apparently  no  ill-effects. 

The  sequelae  of  hypotony  are  variable,  some  may  be 
pi-esent  in  one  case  and  absent  in  another.  Though  all 
parts  of  the  eye  may  be  involved,  all  parts  are  not 
always  involved  to  an  equal  extent.  In  the  normal  eye 
the  intra-ocular  pressure  in  the  aqueous  and  vitreous 
chambers,  estimated  by  the  manometer,  is  found  to  be 
the  same.  Conditions  may,  however,  arise,  due  to  injury 
or  disease,  in  which  the  pressure  in  the  one  chamber  may 
become  lower  than  that  in  the  other  ;  a  change  which 
manifests  itself  clinically  by  increase  or  decrease  in  the 
depth  of  the  anterior  chamber.  The  sequelae  of  hypotony 
become  most  marked  in  the  parts  surrounding  the  chamber 
in  which  the  tension  is  lowest. 

Cornea. — All  those  who  have  had  experience  of  cataract 
extractions  know  that  the  degree  of  rigidity  of  the 
cornea  varies  considerably  in  different  patients.  As  a 
rule,  after  the  completion  of  the  section  at  the  sclero- 
corneal  margin  and  the  escape  of  the  aqueous,  it  main- 
tains its  normal  contour.  Occasionally,  however,  it  is  so 
flaccid  that  the  atmospheric  pressure  causes  it  to  fall 
backwards  and  become  all  crumpled  on  the  surface. 

A  relaxation  of  the  state  of  tension  of  the  cornea  in 
cases  of  hypotony  tends  to  throw  its  two  limiting  elastic 
membranes  into  folds  ;  the  extent  of  the  folding  varying 
in  amount  with  the  degree  of  natural  rigidity  of  the  tissue. 
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PLATE     V. 

Illus1valo.s    Mr.    K.   Treaclicr  Colliiis's    paper  on  The    Seqiieke 
of  Hjpotony  (p.  281). 

Th'e  figures  show  the  microscopical  ai)i)earances  of  the  cornea  and 
sclerotic  in  an  eye  with  reduced  tension. 

Fio.  1. — A  section  of  the  cornea  with  nicking  of  both  the  anterior 
and  ijosterior  elastic  laminae,  the  excursions  of  the  folds  in  the  latter 
lieing  much  greater  than  those  in  the  former. 

Pig.  2. — Rucking  of  the  anterior  elastic  lamina  shown  under  higher 
magnification.  Where  the  lamina  projects  forwards  the  covering 
eiiithelium  is  thinned,  and  where  it  pi'ojects  backwards  it  is  thickened. 

Fig.  3. —  A  section  of  the  sclerotic  showing  wrinkling  and  spacing  out 
of  its  fibres,  wliich  results  in  thickening  of  the  membrane. 
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The  exauiiuation  of  a  section  of  a  cornea  micro- 
scopically, in  which  the  wrinkling  in  both  membranes  is 
well  marked,  shows  that  the  excursions  of  the  convolu- 
tions produced  in  the  anterior  elastic  lamina  are  less 
extensive  than  those  in  the  posterior  (Plate  V,  fig.  1). 

The  convolutions  in  the  anterior  elastic  lamina  produce 
projections  forwards  and  backwards^  tending  to  make  the 
surface  of  the  cornea  uneven.  This  unevenness  becomes 
compensated  for  by  the  surface  epithelium,  which  en- 
deavours to  make  good  any  irregularities  by  becoming 
thickened  over  the  depressions  and  thinned  over  the 
elevations  (Plate  V,  fig.  2).  Where  very  marked  and 
abrupt  bends  forward  take  place,  the  thinning  of  the 
epithelium  is  considerable,  and  sometimes  does  not  suffice 
to  produce  a  complete  restoration  in  level  of  the  surface,  so 
that  ridges  are  formed. 

That  the  superficial  network  of  grey  lines  in  the  cornea 
described  as  "  reticular  opacity  "  or  "  lattice- work  kera- 
titis," are  due  to  foldings  of  Bowman's  membrane,  was 
suggested  by  Dimmer- (1)  in  1890. 

Last  year  Messrs.  Holmes  Spicer  and  Afileck  G-reeves  (2) 
brought  forward  definite  anatomical  proof  that  superficial 
grey  double-contoured  lines  in  the  cornea,  for  the  most 
part  running  vertically,  are  due  to  ridges  in  Bowman's 
membrane.  Mr.  Spicer  also  showed  their  association 
with  hypotony.  He  recorded  several  cases,  of  what  has 
been  previously  described  as  "  ophthalmomalacia "  or 
"  essential  phthisis,"  in  which  these  lines  were  present. 
Commenting  on  his  series  of  cases,  he  says  :  "  One  very 
remarkable  feature  which  is  almost  always  found  dui-ing 
at  least  some  period  of  the  attack  is  the  softening  of  the 
eye,  so  that  the  tension  falls  to  —  1  and  often  to  —  2. 
During  this  time  of  diminished  tension  the  vision  is 
greatly  impaired,  and  in  one  c^e  it  dropped  to  -^q.  The 
attack  itself  lasts  from  a  few  days  to  a  week  or  longer, 
and,  as  the  ridge  disappears,  the  vision  recovers,  and  the 
tension  becomes  normal  again." 

Further,  in  commenting  on   the  nature  of  the  cases,  he 
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says  :  "  It  is  must  probable  tluit  diniinislied  tension  is  the 
essential  feature,  and  that  the  lines  are  produced  by  a 
kind  of  crumbling  or  folding  of  the  .relaxed  Bowman's 
membrane.  This  view  of  it  was  first  suggested  by  the 
behaviour  of  the  earlier  cases  that  I  saw,  in  which  an 
injury  to  the  cornea  treated  by  a  compress  was  followed 
by  the  appearance  of  these  lines.  These  seemed  to  be 
the  result  of  pressure,  as  they  disappeared  soon  after  the 
use  of  the  compress  was  discontinued." 

In  his  pathological  examination  of  these  lines  in  the 
cornea,  Mr.  Greeves  found  that  beneath  the  wrinkled 
Bowman's  membrane  there  was  some  new  formation  of 
fibrous  tissue  which,  as  he  says,  could  only  have  been  pro- 
duced by  the  activity  of  the  corneal  corpuscles  in  the 
substantia  propria,  since  in  no  case  was  any  vascularisa- 
tion  of  the  tissue  found.  This  increased  activity  of  the 
corneal  corpuscles  may,  I  suggest,  best  be  accounted  for 
by  lymph  stasis  due  to  the  kink  in  the  membrane.  It 
was  clearly  not  the  result  of  true  inflammation. 

The  central  part  of  the  cornea  is  the  place  where 
rucking  of  the  anterior  elastic  lamina  is  most  likely  to 
occur  as  the  result  of  hypotony.  The  superficial  grey  lines, 
in  "  reticular  opacity  "  and  in  the  series  of  cases  de- 
scribed by  Mr.  Spicer,  have  never  been  found  to  extend 
to  the  margin  of  the  cornea.  A  peculiar  feature  of  the 
lines  noted  by  Mr.  Spicer  is  the  appearance  in  them  in 
places  of  nodules  of  greater  density,  and  sometimes  of 
greater  thickness.  These  may  be  due  to  irregularities  in 
the  folds  of  the  membrane,  or  possibly  to  the  breaks  in 
the  continuity  of  the  membrane  where  the  nerve  fibres 
perforate  it  to  come  forward  to  the  epithelium. 

T.he  rucking  of  the  posterior  elastic  lamina  which 
results  from  relaxation  of  tension  may  produce  stria? •  of 
opacity  situated  deep  in  the  cornea.  Hess  (3)  and 
Schirmer  (4)  have  descnoed  the  strias  of  opacity  which 
extend  downwards  from  a  wound  after  cataract  exti'ac- 
tion  as  due  to  folding  of  the  posterior  layers  of  the 
cornea,  including  Descemet's  membrane,  consequent  upon 
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the  section.  Striee  of  a  similar  character  are  met  with 
.sometimes  in  connection  with  hypotony  in  an  intact  eye, 
and  after  the  operation  of  sclero-corneal  trephining  where 
the  tension  has  for  a  time  remained  low. 

Fuchs  (5),  describing  this  form  of  opacity  in  his  text- 
book, says  :  "  A.  similar  striate  opacity  of  the  cornea  is 
sometimes  observed  in  cases  of  detachment  of  the  retina, 
which  have  been  treated  Avith  the  pressure  bandage.  The 
eye  becomes  suddenly  very  soft  and  the  anterior  chamber 
remarkably  deep,  and  in  the  cornea  fine  grey  strias  show 
themselves,  which  cross  in  different  directions,  so  that 
the  opacity  looks  like  creased  tissue  paper.  Here  also, 
without  doubt,  folds  in  the  cornea  take  part  in  producing 
this  elfect  (Deutchmann,  Xuel).'' 

Microscopical  examination  of  sections  of  cornea3,  with 
convolutions  of  the  postei'ior  elastic  lamina  from  hypo- 
tony,  show  that  the  posterior  layers  of  the  substantia 
propria  take  part  in  the  rucking,  and  follow  the  bend  of 
the  convolution  of  Descemet's  membrane.  Increase  of 
intra-ocular  tension  by  stretching  the  cornea,  tends  to 
the  approximation  of  the  layer  of  fibrous  tissue  of  which 
it  is  composed,  and  compression  of  the  spaces  for  the 
circulation  of  lymph  between  them.  As  a  consequence 
of  glaucoma  we  find  the  cornea  becomes  hazy,  anees- 
thetic,  and  badly  nourished. 

Decrease  of  intra-ociilar  tension  by  relaxing  the  tissue 
of  the  cornea  favours  a  widening-out  of  its  lymph  spaces, 
and  an  increase  in  the  supply  of  its  circulating  nutritional 
fluid.  It  is  the  increased  supply  of  nutritional  fluid  which 
follows  the  diminution  of  tension  produced  by  a  Sa^misch's 
section,  or  paracentesis,  which  accounts  for  the  beneficial 
effects  of  these  operations  in  ulceration  of  the  cornea.  To 
obtain  the  maximum  benefit  from  a  Sfemisch's  section  it  is 
directed  that  the  section  must  be  reopened  daily  ;  i.  e. 
the  state  of  hypotony  must  be  maintained.  From  experi- 
ments with  SchioL's  tonometer  we  know  that  eserine  applied 
to  the  eye  is  capable  of  decreasing  normal  tension.  It 
would,  therefore,  tend  to  increase  the  lymph  flow  throuo-h 


286  INTKA-OCULAK    TENSION. 

the  cornea,  and  the  benefit  which  some  surgeons  have 
found  from  its  use  in  cases  of  ulceration  of  that  membrane, 
may  thus  be  accounted  for. 

Sclerotic. — In  the  normal  state  of  distension  of  the 
globe  the  bundles  of  fibres  of  which  the  sclerotic  is  com- 
posed run  a  straight  course,  and  are  kept  compressed  in 
contact  with  one  another.  When  the  tension  of  the  eye 
becomes  reduced  they  assume  a  wavy  outline  and  spaces 
open  out  between  them.  The  effect  of  this  alteration  in 
the  course  of  its  fibres  is  to  cause  a  general  thickening  of 
the  membrane  (Plate  V,  fig.  3). 

The  rigidity  of  the  sclerotic  in  the  normal  state  is  such, 
that  when  the  eye  has  been  removed  from  the  body,  and 
had  the  contents  evacuated,  it  will  still  retain  approxi- 
mately its  usual  curvatur-e.  When,  however,  the  tension 
of  the  eye  l)ecomes  markedly  decreased,  the  pressure 
exerted  upon  it  by  the  surrounding  muscles  causes  the 
sclerotic  to  become  puckered.  This  puckering  first  takes 
place  immediately  behind  the  insertion  of  the  recti  muscles. 
At  the  site  of  their  insertion,  the  prolongations  of  Tenon's 
capsule,  which  extend  from  their  external  surface  to  the 
walls  of  the  orbit,  the  so-called  "  check  ligaments,"  hold 
the  sclerotic  in  the  anterior  part  of  the  eye  on  the  stretch 
and  prevent  it  falling  in.  The  oblique  muscles,  which 
encircle  the  globe  behind  the  insection  of  the  recti 
muscles  press  on  its  sides,  and  when  the  sclerotic  is  not 
kept  distended  by  the  intra-ocular  contents,  cause  it  to 
collapse  inwards.  If  diminished  tension  persists,  in  course 
of  time,  the  anterior  part  of  the  globe  which  is  kept 
stretched  out  by  the  check  ligaments,  becomes  drawn 
back,  by  the  pull  of  the  recti  muscles,  over  the  collapsed 
})osterior  part,  so  that  the  depressions  formed  beneath  the 
recti  muscles  gradually  tend  to  increase  in  depth.  Some- 
times the  posterior  part  of  the  sclerotic  becomes  so 
crumpled  that  two  contiguous  folds  are  formed  in  it 
(Plate  VII,  fig.  1). 

Choroid. — A  comparison  of  sections  of  eyes,  in  which 
previous  to  removal  the  tension  was  increased,  with  others, 


PLATE    VI. 

lllusi  rates   Mr.    E.   Treacher    Collius's    paper  on   The   Sequelae 
of  Hvpotony   (p.   281). 

The  figiirt's  are  photof^rai^hs  of  sections  of  an  eye,  fixed  in  Zenker's 
fluid,  which  contained  a  coau-ulum  (presenting  jirecisely  similar  charac- 
teristics) between  the  ciliary  body  and  sclerotic  from  which  it  was 
detached,  and  filling  the  anterior  chamber.  There  was  no  coagulum  in 
the  vicinity  of- the  ciliary  processes  or  liehind  the  ii-is. 

Fig.  1. — Shows  the  anterior  part  of  the  ciliary  body  and  part  of  the 
anterior  chamber. 

Pig.  2. — Shows  the  central  portion  of  the  anterior  chamber  and  the 
pupillary  margin  of  the  iris  on  one  side. 

Fig.  3. — Shows  the  posterior  part  of  the  ciliary  body  detached  from 
the  sclerotic. 

For  the  photographs  from  which  these  figures  were  reproduced  the 
writer  is  indebted  to  Mrs.  Elliot. 
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in  which  it  was  decreased,  shows  a  mai'ked  difference  in 
the  appearances  of  the  choroid.  In  the  former  it  is  com- 
pressed, its  vascular  layers  being  narrowed  and  the 
lymph  spaces  between  it  and  the  sclerotic  obliterated.  In 
the  latter  it  is  thickened,  its  blood-vessels  being  distended, 
and  the  lymph  spaces,  especially  those  anteriorly,  widened 
out  and  filled  with  fluid,  giving  a  granular  deposit  with 
Zenker's  fixation. 

The  constant  association  of  distension  of  the  lymph 
spaces  between  choroid  and  sclerotic,  so-called  "  serous 
detachment  of  choroid  and  ciliary  body,"  with  hypotony 
was  pointed  out  by  Mr.  A.  C.  Hudson  (6).  In  a  consecu- 
tive series  of  574  pathological-anatomical  examinations  he 
met  with  153  cases  of  detachment  of  choroid  and  ciliary 
body,  of  vai-ying  extent,  by  fluid  yielding  a  granular 
coagulum  on  fixation.  The  conclusions  he  arrived  at 
from  a  carefiil  analysis  of  these  cases  are  as  follows  : 

"  (1)  That  serous  detachment  of  the  choroid  and  ciliary 
body  is  the  natural  accompaniment  of  considerable  reduc- 
tion of  the  intra-ocular  pressure,  and  that  its  occurrence  is 
the  rule  in  every  case  of  sustained  reduction  of  pressure. 

"  (2)  That  the  degree  of  the  detachment  varies,  more 
or  less  directly,  as  the  degree  of  reduction  of  the  intra- 
ocular pressure. 

"  (3)  That  the  fluid  responsible  for  the  detachment  is 
derived  probably  from  the  choroidal  blood-vessels  and  not 
improbably  form  the  veins. 

"  (4)  That  reduction  in  intra- ocular  pressure  is  the 
chief  factor  in  the  causation  of  detachment  of  the  choroid 
and  ciliary  body  in  shrunken  eyes.'^ 

Detachments  of  this  sort  occur  first,  and  become  most 
marked,  in  the  region  of  the  ciliary  body,  the  part  of  the 
eye  least  accessible  to  ophthalmoscopic  examination.  It  is 
not  surprising,  therefore,  that  they  frequently  escape 
detection  clinically.  Sometimes  a  detachment  of  the 
ciliary  body  and  choroid  occurring  after  an  intra-ocular 
operation  is  sufficiently  extensive  to  be  seen  ophthalmo- 
scopically.      Fuchs   (7),  who" looked  for  it   systematically, 
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found  it  pi'esent  in  4  per  cent,  of  his  case.s  of  extraction 
of  cataract.  He  commented  on  the  frequency  of  its 
occurrence  where,  after  a  successful  operation,  the  anterior 
chamber  is  found  one  morning-  abolished  and  the  tension 
reduced.  It  is  more  frequently  seen  after  operations  for 
glaucoma,  especially  those  operations  which  aim  at  the 
production  of  a  filtration  scar,  and  in  which  subnormal 
tension  is  likely  to  be  more  prolonged  than  after  simple 
iridectomy.  Fuchs  found  it  in  10  per  cent,  of  glaucoma 
iridectomies,  and  Meller  (8)  in  more  than  22  per  cent,  of 
La<>-ran"-e  sclero-iridectomies.  Probably  all  of  us  who 
have  done  many  Elliot's  sclero- corneal  trephining  opera- 
tions are  familiar  with  its  occurrence  after  that  procedure. 
I  have  met  with  it  several  times,  persisting  usually  while 
the  tension  remains  minus,  and  disappearing  when  it  again 
becomes  normal. 

Barkan  (9)  estimates  that  post-operative  detachment  of 
the  choroid  is  to  be  found  in  4  per  cent,  of  cataract 
operations,  10  per  cent,  of  trephining,  and  20  per  cent,  of 
Lagrange. 

Fuchs  attributed  post-operative  detachment  of  the 
choroid  to  a  rapture  of  the  ligamentum  pectinatum,  due  to 
the  operation  allowing  the  aqueous  humour  to  find  its  way 
into  the  supra-choroidal  lymph  spaces.  Such  a  hypothesis 
leaves  unexplained  the  accompanying  hypotony,  as  there 
would  be  no  diminution  in  the  inti-a-ocular  contents.  Nor 
call  it  be  employed  to  explain  cases  of  choroidal  detach- 
ment which  occur  in  connection  with  hypotony  where  no 
operation  has  been  performed. 

Meller  suggested  that  the  fluid  causing  detachment  of 
the  ciliary  body  proceeded  from  the  blood-vessels  of  the 
ciliary  processes.  The  secretion  from  which,  into  the 
interior  of  the  eye,  he  thought,  would  not  be  sufficiently 
rapid  under  the  altered  conditions  produced  by  hypotony. 

If  this  view  was  con-ect  the  fluid  poured  out  from  the 
blood-vessels  of  the  ciliary  processes,  to  reach  the  supra- 
choroidal  lymph  spaces,  would  have  to  pass  through  the 
ciliary  muscle.      It    is    hardly   likely    to   do    this  Avithout 
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producing"  some  oedematous  changes  in  that  structure.  In 
microscopical  sections  of  eyes  with  detachment  of  the 
choroid  no  such  oedematous  changes  in  the  ciliary  muscle 
are  to  be  seen.  Hudson's  suggestion  as  to  the  causation 
of  the  detachment  is  probably  the  correct  one.  He 
regards  it,  as  already  stated,  to  be  essentially  a  sequela  of 
hypotony  and  due  to  inundation  of  the  supra-choi'oidal 
lymph  spaces  with  fluid  transuded  from  the  thin-walled 
choroidal  veins. 

Under  normal  conditions  the  blood-pressure  in  the 
emissary  ocular  veins  fluctuates.  Of  this  we  have  evidence 
in  the  pulsation  of  the  central  retinal  vein  on  the  disc, 
due  to  slight  heightening  of  the  intra-ocular  pressure 
caused  by  increased  arterial  tension  at  each  systole  of  the 
heart. 

If  the  blood-pressure  in  these  veins  were  always  lower 
than  the  intra-ocular  pressure  they  would  become  closed, 
as  they  do  when  the  tension  is  slightly  increased  by 
finger  pressure.  That  it  is  not  much  higher  than  the 
intra-ocular  pressure  is  shown  by  the  slight  amount  of 
finger  pressure  which  causes  them  to  collapse.  What 
applies  to  the  emissary  veins  6f  the  retina,  applies  also  to 
those  of  the  choroid.  Prof.  Leonard  Hill  (10)  opened  the 
vortex  veins  of  a  cat,  allowing  the  blood  to  escape,  and 
then  forced  Ringers'  solution  into  the  aqueous.  He 
found  that  when  he  raised  the  aqueous  pressure  to  the 
blood-pressure  the  outflow  of  blood  fi'om  the  veins 
stopped. 

From  the  experiments  of  Asayama  (11)  in  rabbits,  it  would 
appear  that  the  veins  at  the  anterior  part  of  the  choroid 
and  the  vortex  veins,  under  normal  conditions,  act  as 
excretoi'y  channels  for  some  of  the  contents  of  the  anterior 
chamber  and  lymph  in  the  anterior  portions  of  uveal  tract. 
He  found  that  some  of  the  particles  of  Indian  ink,  when 
injected  into  the  anterior  chamber,  passed  through  the 
crypts  at  the  base  of  the  iris,  gained  entrance  to  the  veins 
of  the  iris,  and  by  them  to  the  vortex  veins. 

A  decrease  of  the  tension  of  the  eye  entirely  alters  the 
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iionnal  relation  between  blood-pressui-e  and  intra-ocular 
pi-essure.  The  pressure  of  blood  in  the  intra-ocular  veins 
is  tlien  much  higher  than  the  intra-ocular  pressure^  and 
instead  of  the  veins  in  the  anterior  part  of  the  uveal  tract 
acting  as  excretory  lymph  channels,  serous  fiuid  transudes 
through  their  walls,  which,  accumulating  in  the  supra- 
choroidal  lymph  spaces,  causes  detachment  of  the  ciliary 
body  and  choroid. 

A  slackening  in  tlie  tension  to  which  the  clioroid  is 
normally  exposed  as  a  result  of  diminution  in  the  intra- 
ocular tension,  may  cause  its  elastic  lamina  to  become 
kinked,  and  in  extreme  cases  of  shrinking  of  the  globe  to 
become  much  folded  and  convoluted. 

The  details  of  the  changes  to  which  the  wrinkling  of 
the  elastic  lamina  of  the  choroid  gives  rise,  have,  so  far  as 
I  know,  not  been  previously  desciibed.  The  following 
description  of  their  microscopical  appearances  has  been 
made  from  an  examination  of  them  in  sections  of  a  series 
of  shrinking  eyeballs.  The  ophtl;almoscopic  appearances 
can  at  present  only  be  a  matter  of  conjecture. 

The  microscopical  examination  of  sections  of  eyes  in 
"which  the  elastic  lamina  of  the  choroid  was  relaxed  from 
its  normal  state  of  tension  show  it  thrown  into  folds,  which 
present  large  rounded  undulations  inwards,  and  abrupt 
angular  projections  outwards  (Plate  VII,  fig.  2).  The 
height  of  the  undulations,  and  the  depth  of  the  recesses 
between  them,  varies  with  the  degree  of  slackness  of  the 
membrane.  When  they  are  shallow  there  is  but  little 
disturbance  of  the  lining  pigment  epithelium,  only  slight 
thickening  opposite  the  angular  recesses.  When,  however, 
these  angular  projections  externally,  become  deep,  the 
elastic  membrane  forming  the  two  sides  of  the  angle  becomes 
so  closely  approximated  that  the  lining  pigment  epithelium 
is  unable  to  extend  into  the  extreme  recesses  of  the  fold, 
at  any  rate  not  as  two  distinct  layers  of  cells.  The  result 
is,  that  some  of  the  pigment  epithelial  cells  become 
collected  together  in  masses  and  heaped  up  internal  t(<  the 
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Figs.  1,  2,  and  3  illustrate  Mr.  E.  Treacher  Colliiis's  paper  on 
The  Sequelae  of  Hvpotony  (p.  281). 

Fig.  1. — Shows  the  lateral  half  of  an  eye  which  had  dimini.shed 
tension.  The  ciliary  body  and  choroid  are  detached  from  the  sclerotic, 
and  there  are  indentations  in  the  posterior  half  of  the  sclerotic  behind 
the  insertions  of  the  recti  muscles. 

Fig.  2. — Shows  rucking  of  the  elastic  lamina  of  the  choroid  in  an  eye 
with  diminished  tension. 

Fig.  3. — Shows  more  extensive  rucking  of  the  elastic  lamina  of  the 
choroid,  under  higher  magnification,  with  considerable  heaijing  up  of 
the' pigment  epithelium  on  its  inner  siirface. 


Fig.  4   illustrates   Mr.   Arnold   Lawson's  paper   on   A  Case  of 
Detachment  of  the  Retina  at  the  Ora  Serrata  (p.  231). 

F.B.  points  to  the  foreign  body  and  also  to  the  retina  at  the  ora 
serrata,  where  it  is  torn  away  from  the  ciliary  body.  On  the  opposite 
side  of  the  specimen,  at  the  point  of  entrance  of  the  foreign  body,  a 
piece  of  retina  is  shown  still  adherent  to  the  choroid. 


THE    SEQUELS    OF    HYPOTONY.  291 

choroid,  overlying  the  site  of  the  kink  (Plate  VII,  fig.  3). 
The  masses  of  heaped  up  cells  are  sometimes  densely  pig- 
mented, and  if  it  were  possible  to  view  them  clinically 
with  the  ophthalmoscope,  they  would  probably  appear  as 
pigmented  sti-eaks  or  dots  beneath  the  level  of  the  retinal 
vessels. 

Iris. — In  the  iris,  as  in  other  portions  of  the  uveal  tract, 
the  eftect  of  hypotony  is  to  produce  vascular  congestion. 
This  can  be  observed,  not  only  in  pathological  specimens, 
but  also  clinically.  In  an  albino  rabbit  enlargement  of 
the  vessels  of  its  iris  is  seen  to  follow  evacuation  of  the 
aqueous  humour  by  paracentesis.  A  similar  enlargement 
of  the  abnormal  vessels,  met  with  sometimes  as  a  sequela 
of  iritis,  is  seen  when  the  aqueous  escapes  preliminary  to 
the  performance  of  an  iridectomy.  In  some  of  these  cases, 
not  only  are  the  abnormal  vessels  seen  to  dilate,  but  blood 
may  be  observed  to  ooze  from  them. 

The  aqueous  humour  as  the  result  of  hypotony  becomes 
considerably  altered  in  character.  Normally  it  contains 
only  a  small  percentage  of  proteids  and  does  not  undergo 
spontaneous  coagulation.  If  the  tension  of  the  eye  is 
diminished  by  a  paracentesis  of  the  anterior  chamber,  the 
aqueous  which  is  formed  while  the  tension  remains  low, 
contains  a  considerable  amount  of  proteids  and  will 
coagulate  spontaneously.  The  increased  amount  of  proteids 
has  been  found  in  the  rabbit  to  persist  for  six  to  eight  hours. 
By  that  time  the  normal  tension  has  become  re-established, 
and  the  aqueous  regains  its  normal  characteristics. 

AVe  have  seen  that  the  altered  relation  of  the  blood- 
pressure  in  the  choroidal  vessels  to  the  intra-ocular  pres- 
sure, which  occurs  in  hypotony,  results  in  transudation  of 
serum  from  the  veins  on  the  outer  surface  of  the  choroid 
into  the  lymph  spaces  between  sclerotic  and  choroid. 
Does  a  similar  alteration  in  the  relation  of  blood-pressure 
in  the  vessels  of  the  iris  to  the  intra-ocular  pressure  result 
in  transudation  of  serum  from  the  veins  on  its  outer 
surface  into  the  anterior  chamber,  and  account  for  the 
altered  character  of  the  aqueous  humour  ? 
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The  fluid  transuded  into  tlie  supra  clioroidal  lyiiiph 
spaces  as  the  result  of  hypotony,  and  tliat  poured  out  into 
the  anterior  chamber  under  similar  conditions,  have  pre- 
cisely similar  characteristics.  Both,  with  Zenker  fixation, 
mve  rise  to  a  granular  deposit  and  some  fibrinous  coagula. 
I  have  sections  of  an  eye,  in  which  Zenker's  fixation  was 
employed,  where  this  abnormal  fluid  was  found  situated 
both  in  the  anterior  chamber  and  between  the  choi'oid 
and  sclerotic.  The  appearances  that  its  coagulum  pre- 
sents under  the  microscope  is  precisely  the  same  in  the 
two  situations.  Moreover,  though  the  anterior  chamber 
is  completely  filled  with  the  granular  fibrinous  coagula 
none  is  formed  in  the  posterior  chamber  or  circunilental 
space  (Plate  VI,  figs.  1,  2,  and  3).  If  in  this  case,  the 
aqueous  had  come  entirely  from  the  ciliary  body,  we  should 
have  expected  it  to  have  yielded  the  same  granular  depo- 
sition in  its  vicinity  as  in  the  anterior  chaniber. 

The  experiments  of  Nuel  (12)  and  Asayama  of  injecting 
Indian  ink  into  the  interior  of  the  eye,  seem  to  show  very 
definitely,  that  under  normal  circumstances  the  veins  of 
the  iris  assist  in  the  excretion  of  the  aqueous  humour  from 
the  eye.  The  grains  of  Indian  ink  could  be  traced  pass- 
ing through  the  crypts  in  the  anterior  surface  of  the  iris, 
becoming  aggregated  around^  the  veins  and  capillaries  in 
its  middle  layers,  and  passing  even  into  the  vessels  them- 
selves. 

In  NueFs  experiments  injections  were  made  into  the 
vitreous.  Where  injections  have  been  made  into  the 
aqueous  the  success  of  the  experiments  is  said  to  depend 
on  "  Care  being  taken  not  to  lose  aqueous  during  the 
injection,  as  the  fresh  aqueous  secreted  may  clot  and 
imprison  the  particles  of  ink  in  the  meshes  of  the  fibrin 
network." 

Although  under  normal  conditions  experimental  evi- 
dence goes  to  show  that  the  iris  extracts  fluid  from  the 
anterior  chamber  and  does  not  secrete  fluid  into  it,  under 
the  condition  of  abnormal  hyperasmia  which  results  from 
inflammation,  an  exudation  from  its  blood-vessels  into  the 
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aqueous  undoubtedly  takes  place,  causing  it  to  become 
turbid  and  giving  i"ise  to  the  altered  colour  and  dull 
appearance  of  tlie  iris. 

Eyes  are  also  met  with  where  pathological  examination 
shows  that  the  only  possible  source  for  the  fluid  found  in 
the  antei'ior  chamber  would  seem  to  be  the  vessels  of  the 
iris.  These  are  eyes  in  which  there  is  total  posterior 
synechi^e,  or  where  fibrous  tissue  fills  the  whole  circum- 
lental  space  and  stretches  across  behind  the  lens  in  the 
ciliai-y  region,  the  outcome  of  plastic  exudative  cyclitis. 
Cases  often  described  clinically  as  "  pseudo-glioma,"  in 
which  the  anterior  chamber  at  its  periphery  is  abnormally 
deep,  due  to  retraction  of  the  periphery  of  the  ii'is  caused 
by  shrinking  of  fi.brous  tissue  adherent  to  it  in  the  circum- 
lental  space,  and  in  which  the  tension  is-  below  normal. 
The  fluid  in  the  anterior  chamber  cannot  have  come  from 
the  ciliary  body,  the  fibrous  tissue  filling  the  circum- 
lental  space  rendering  that  impossible,  and  it  is  difficult  to 
believe  that  it  could  be  stagnant  fluid  remaining  in  the 
anterior  chamber  from  some  time  previous  to  the  cyclitis. 

Ciliury  body. — A  reduction  in  the  tension  of  the  eye, 
such  as  that  produced  by  the  escape  of  the  aqueous 
humour  through  a  wound  of  the  cornea,  reduces  the  intra- 
ocular pressure  in  the  posterior  chamber  to  that  of  the 
atmosphere,  and  so  alters  profoundly  its  normal  relation 
to  the  blood-pressure  in  the  capillary  vessels  of  the  ciliary 
processes. 

It  has  been  found  that  if  fluorescine  solution  be  injected 
subcutaneously,  and  the  aqueous  humour  evacuated,  green 
fluid  is  seen  to  pass  forwards  into  the  anterior  chamber 
through  the  pupil.  It  may  be  inferred,  that  the  increased 
difference  which  is  produced  between  the  pressure  in  the 
capillaries  of  the  ciliary  arteries,  and  in  the  posterior 
chamber,  has  increased  the  rate  of  flow  of  fluid  from  the 
ciliary  body, 

Greef  (13)  examined  microscopically  the  eyes  of  rabV;its 
which  had  been  removed  at  various  intervals  after  punc- 
ture of  the  cornea  and  evacuation  of  the  aqueous  humour. 
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He  found  that  shortly  after  the  puncture  the  ciliary  pro- 
cesses became  extremely  hyperiBmic,  and  that  sometimes 
there  was  diapedesis  or  small  haemorrhages  into  their 
stroma.  Also  that  the  epithelium  covering  the  processes 
became,  in  several  cases,  raised  up  in  the  form  of  vesicles, 
or  blisters,  which  contained  a  highly  albuminous  exudate. 
These  vesicles  gradually  increased  in  size  and  ultimately 
burst,  discharging  their  contents  into  the  posterior 
chamber.  Greef  suggested  that  the  large  increase  of 
proteids  found  in  the  newly-formed  aqueous  humour  was 
derived  from  the  contents  of  these  ruptured  vesicles.  It 
was,  however,  found  by  Bauer  (14),  that  there  is  no 
parallelism  between  the  time  of  onset  and  the  disappeai'- 
ance  of  these  vesicles,  and  the  change  in  the  aqueous. 
Aqueous  humour  with  increased  proteids  has  formed  when 
the  vesicles  are  commencing  to  develop,  and  it  has  regained 
its  normal  characteristics  long  before  the  vesicles  have  all 
disappeared. 

E.  E.  Henderson  and  Janet  Lane-Claypon  (15)  punc- 
tured the  cornea  in  albino  rabbits^  eyes  with  a  cannula, 
through  which  they  allowed  the  aqueous  to  flow  for  a 
varying  time  from  twenty  minutes  to  an  hour.  They 
found,  as  Greef  had  done,  that  bladder-like  spaces  in  the 
ciliary  epithelium  filled  with  albuminous  material  were 
produced,  and  agree  with  Bauer  that  this  appearance  is 
most  noticeable  when  the  pressure  is  rapidly  reduced. 
In  slow  drainage  experiments  they  were  able  almost 
entirely  to  eliminate  them.  They  also  noticed  changes  in 
the  protoplasm  of  the  epithelial  cells  themselves  of  a  dis- 
integrating character,  which  became  more  marked  the 
longer  the  drainage  continued.  It  could  be  detected 
after  as  short  a  period  as  twenty  minutes,  and  at  the  end 
of  an  hour  had  gone  on  to  such  an  extent,  that  the  cells 
were  only  represented  by  a  few  scattered  nuclei  and 
scarcely  any  protoplasm.  Together  with  this  disinte- 
grating process  in  the  epithelial  cells,  a  clot  formed  on  the 
posterior  surface  of  the  ciliary  body,  which  was  so  inti- 
mately connected  with  it  that  it  was  impossible  to  remove 
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it  completely  without  injuring  that  structure.     The  longer 
the  eye  was  allowed  to  drain  the  denser  did  this  clot  become. 

These  interesting  changes  in  the  ciliary  epithelium, 
occurring  as  the  result  of  prolonged  drainage  of  the 
aqueous  from  the  anterior  chamber,  afford  no  definite  evi- 
dence as  to  the  source  of  the  abnormal  aqueous  which  is 
formed  ten  minutes  after  paracentesis,  and  which,  as 
previously  stated,  there  is  some  reason  to  think  may  be  an 
exudate  from  the  veins  of  the  iris. 

The  observations  of  Greef  seem  to  show  that  the  sudden 
reduction  of  pressure  in  the  posterior  chamber,  produced 
by  the  evacuation  of  the  aqueous  humour,  causes  the 
blood-vessels  of  the  ciliary  processes  to  dilate  and  some 
extravasation  of  serum  through  their  walls  to  take  place. 
That  this  serous  exudate  is  prevented  from  passing  into 
the  posterior  chamber  due  to  the  resistance  offered  by  the 
epithelium  lining  the  processes.  A  resistance  which  is  so 
great,  that  the  epithelium  actually  becomes  raised  up  in 
the  form  of  a  vesicle  by  the  exudate,  instead  of  being 
permeated  by  it.  When  one  of  the  vesicles  has  become 
greatly  distended,  its  inner  wall  ruptures,  and  fluid  of  an 
alV)uminous  nature  passes  into  the  posterior  chamber. 

'J'he  epithelium  of  the  ciliary  processes  in  rabbits'  eyes 
is  apparently  not  an  inert  structure,  permitting  lymph, 
exuded  from  the  capillary  vessels  of  the  ciliary  body, 
freely  to  filter  through  it.  It  seems  to  exert  a  selective 
action  keeping  back  proteids,  the  presence  of  which  is 
one  of  the  chief  differences  between  the  normal  aqueous 
humour  and  lymph. 

Detachments  of  the  unpigmented  layer  of  cells  of  the 
pars  ciliaris  retinae  from  the  pigment  layer  of  the  ciliaiy 
body  have  frequently  been  met  with  in  disease  conditions 
in  the  human  eye,  an  albuminous  fluid  being  found 
present  in  the  cysts  so  formed.  Such  detachments  have 
been  described  by  Kuhnt  (16)  and  Brailey  (17),  but  the 
association  of  them,  as  in  rabbits'  eyes,  with  a  reduction 
of  intra-ocular  pressure  due  to  escape  of  the  aqueous 
humour  has  not  been  noted. 
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John  Griffith  (18),  who  examined  the  ciliary  region  of 
human  eyes  which  had  been  excised  within  a  short 
time  after  perforating  injuries,  described  its  epithelial 
cells  as  appearing  distorted  and  vacuolated. 

Retina. — Diminution  of  tension  is  a  common  accompani- 
ment of  "  simple  "  detachment  of  the  retina.  Leber  esti- 
mated it  as  present  in  90  per  cent,  of  such  cases.  It 
appears  to  be  mainly  due  to  a  diminution  of  pressure  in 
the  vitreous  chamber,  because  the  anterior  chamber  is 
found  to  be  increased  in  depth.  Fuchs,  in  his  text-book, 
says  :  "  The  intra-ocular  tension  in  detachment  of  the 
retina  is  generally  reduced,  because  the  volume  of  the 
vitreous  is  diminished  ;  for  the  same  reason  the  anterior 
chamber  is  often  found  to  be  deepened  because  the  lens 
has  sunk  backwards.'^ 

Is  this  hypotony  a  sequela  of  the  retinal  detach- 
ment, or,  is  the  retinal  detachment  a  sequela  of  the 
hypotony  ? 

For  the  following  reasons  it  seems  highly  probable 
that  decreased  pressure  in  the  vitreous  chamber  may 
be  one  factor  in  the  causation  of  serous  retinal  detach- 
ments. 

(a)  Injuries  of  the  eyes  which  Ave  know  suddenly  reduce 
the  pressure  in  the  vitreous  chamber  are  exceedingly 
liable  to  give  rise  to  detachment  of  the  retina,  e.  g.  per- 
forating wounds  involving  escape  of  the  vitreous  humour ; 
indirect  ruptures  of  the  sclerotic,  in  which  the  suspensory 
ligament  of  the  lens  is  torn  through,  and  where  the 
vitreous  humour  comes  forward  into  the  anterior  chamber 
or  prolapses  through  the  rupture  ;  contusions  of  the  eye 
without  perforation,  in  which  the  suspensory  ligament  is 
ruptured  and  the  viti-eous  protrudes  forwards  into  the 
circumlental  space.  In  such  cases  the  hypotony  evidently 
precedes  the  detachment. 

{h)  The  cases  in  which  simple  serous  detachments  most 
frequently  occur  are  cases  of  myopia,  in  which  changes 
have  taken  place  in  the  vitreous  humour  which  would  be 
likely    to    lead    to    decrease    of   pressure    in    the    vitreous 
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chamber,  such  as  liquefaction  of  the  vitreous,  or  shrinking 
of  it  and  detachment  of  the  hyak)id  membrane  from  the 
retina. 

((*)  Decrease  of  the  pressure  in  the  vitreous  chamber 
alters  considerably  its  normal  relation  to  the  blood-pressure 
in  the  capillaries  of  the  choroidal  vessels,  the  blood- 
pressure  in  them  then  being  mucli  higher  than  the 
chamber  pressure,  a  serous  exudation  from  the  capillaries 
would  be  likely  to  occur.  The  fluid,  found  beneath  the 
retina  in  cases  of  simple  detachment  is  of  a  serous 
character,  and  the  most  likely  source  from  which  it  is 
derived  is  the  capillaries  of  the  choroid,  as  they  normally 
supply  the  nutrient  fluid  which  nourishes  the  outer  layers 
of  the  retina. 

[d]  Conditions  which  cause  obstruction  to  the  flow  of 
blood  in  the  choroidal  veins,  thereby  augmenting  the 
pressure  in  their  radicles,  give  rise  to  serous  detachment 
of  the  ]"etina.  These  conditions  are  :  (1)  Sarcoma  of  the 
choroid,  in  which  detachment  of  the  retina,  apart  from  the 
elevation  of  it  caused  by  the  new  growth,  is  frequently 
met  with.  (2)  Albuminuria,  in  which  venous  obstruction 
is  general,  and  where  the  detachment  is  usually  bilateral 
and  often- accompanied  by  general  oedema.  In  these  cases, 
when  the  patient  recovers  from  the  general  condition, 
re-attachment  of  the  retina  not  uncommonl}'  takes  place. 
(3)  Orbital  cellulitis,  in  which  the  obstruction  to  the 
choroidal  veins  is  most  likely  due  to  thrombosis.  In  these 
cases  it  is  an  increase  in  the  blood-pressure  in  the 
capillaries  of  the  choroid,  above  the  normal  pressure  in 
the  vitreous  chamber  that  causes  the  serous  exudation, 
which,  passing  through  the  pigment  epithelial  layer, 
accumulates  beneatli  the  retina.  In  cases  of  hypotony 
there  is  a  decrease  of  pressure  in  the  vitreous  chamber, 
which  in  a  similar  way  alters  the  balance  between  blood- 
pressure  and  chamber-pressure. 

Ojytic  nerve. — At  this  Society  in  1901  I  showed, 
together  with  Di'.  Hinnell,  a  boy  with  minus  tension  in 
one  eye,  which  had  lasted  for  nine  months  after  contusion 


298  INTRA-OCUl.AK    TENSION. 

of  the  eye  from  a  shot  from  an  air-gun.  In  this  case  the 
optic  disc  presented  the  appearances  of  choked  disc  of  a 
high  degree.  The  amount  of  swelling  was  estimated  to 
be  =  7  D.  The  retinal  blood  vessels  in  the  vicinity  of 
the  disc  were  in  part  obscured.  The  veins  were  large  and 
the  arteries  small.  These  changes  in  the  disc  remained 
the  same  during  the  three  months  the  patient  was  under 
my  observation,  during  the  whole  of  which  time  the  tension 
was  —  2.  Last  year  in  the  paper  I  read  before  this 
Society  on  "Contusion  Hypotony,"  I  described  a  somewhat 
similar  case.  It  was  that  of  a  boy,  aet.  6  years,  who  was 
a  patient  of  Mr  Eason^s.  He  had  a  cystoid  condition  at 
the  sclero- corneal  margin,  apparently  the  result  of  a 
partial  indirect  rupture  of  the  sclerotic  from  a  blow 
against  a  lamp-post,  two  and  a  half  years  previous  to  my 
seeing  him.  The  tension  of  the  eye  was  —  2  and  there 
were  the  appearances  of  choked  disc,  the  height  of  the 
swelling  being  estimated  as  equal  to  5  D. 

There  was  nothing  in  either  of  these  two  cases  to 
account  for  the  swelling  of  the  optic  disc  apart  from  the 
local  condition  of  the  eye.  Both  remained  under  observa- 
tion for  some  considerable  time.  In  both  there  was  a 
high  degree  of  hypotony  of  long  standing  and  marked 
oedema  of  the  optic  papilla.  Are  the  two  conditions  in 
any  way  associated  ? 

Interest  is  lent  to  this  subject  by  a  paper  published 
last  year  by  Dr.  Walter  R.  Parker  (20)  entitled  "The 
relation  of  choked  disc  to  the  tension  of  the  eyeball,  an 
experimental  study."  His  experiments  were  made  on  dogs 
and  monkeys,  in  which  he  lowered  the  tension  of  the  eye 
by  performing  a  sclei'o-corneal  trephining  and  increased 
the  intra-cranial  pressure  in  various  different  ways.  One 
of  the  conclusions  which  he  arrived  at  was  that,  "  when 
the  intra-cranial  pressure  is  increased  by  artificial  tumours 
placed  in  the  occipito-parietal  region,  the  nerve  in  the  eye 
of  least  tension  is  the  first  to  show  the  choked  disc.^^ 
That  is  to  suy,  the  condition  of  hypotony  favours  the 
development  of  an  oedema  of  the  head  of  the  optic  nerve. 
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Can  liypotony  by  itself  be  the  cause  of  such  oedema,  as 
my  two  cases  seem  to  sug-gest  ? 

Experimental  evidence  goes  to  show  that  the  central 
retinal  v^ein  serves  as  an  excretory  channel  for  a  certain 
amount  of  fluid  from  the  vitreous,  and  probably  also  for 
some  of  the  lymph  from  the  retinal  tissue.  In  the  same 
way  as  the  vortex  vein,  of  the  choroid  serve  as  excretory 
channels  for  a  certain  amount  of  the  aqueous  and  of 
lymph  from  the  uveal  tract.  It  has  already  been  shown 
that  hypotony,  by  altering  the  normal  relation  of  the 
intra-ocular  pressure  to  the  blood-pressure  in  the  veins  of 
the  uveal  tract,  results  in  a  condition  of  oedema  of  the 
lymph  spaces  superficial  to  the  choroid.  Not  only  is  the 
normal  excretory  function  of  these  veins  arrested,  but 
there  is  an  abnormal  exudation  of  lymph  through  their 
walls.  In  a  similar  way  the  condition  of  hypotony,  by 
establishing  a  much  higher  pressure  in  the  emissary  veins 
of  the  retina  than  in  the  vitreous  chamber,  would  interfere 
with  their  excretory  function  and  tend  to  produce  an 
exudation  through  their  walls.  This  exudation  taking; 
place  chiefly  around  the  larger  vessels  would  result  in  the 
appearance  of  choked  disc. 

Lens. — In  several  cases  in  which  I  have  performed  the 
operation  of  sclero-corneal  ti'ephining  for  glaucoma  I  have 
found,  that  when  I  have  tested  the  patient's  vision,  two 
•or  three  weeks  after  the  operation,  and  while  the  tension 
is  still  below  normal,  that  the  refraction  of  the  eye  has 
become  somewhat  increased  to  what  it  was  previous  to  the 
operation.  That  is  to  say,  if  the  patient  was  previous  to 
operation  hypermetropic,  the  degree  of  hypermetropia  is 
lessened,  if  emmetropic  slight  myopia  has  developed. 
When  I  have  tested  the  vision  again  later  on,  after 
normal  tension  has  become  restored,  I  have  found  that  the 
state  of  refraction  which  was  present  previous  to  operation 
has  become  re-established.  • 

On  speaking  of  this  matter  to  Col.  Elliot  I  found  he 
was  quite  familiar  with  the  condition,  and  had  observed 
higher    degrees  of  fluctuation    in    refraction   than  I  have 
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done.  In  none  of  my  cases  did  the  alteration  exceed  one 
diopter. 

In  a  case  of  ophthalmomalacia  I  have  also  observed  the 
production  of  1  D.  of  myopia  during  the  lowered  intra- 
ocular tension  which  disappeared  on  the  return  of  normal 
tension. 

The  most  probable  explanation  of  this  increase  of 
refraction  occurring  in  connection  with  hypotony  is,  that 
in  these  cases  the  lens  become  slightly  displaced  forwards 
owing  to  the  reduction  of  pressure  in  the  aqueous  chamber 
being  greater  than  in  the  vitreous  chamber.  When  normal 
tension  is  restored  and  the  pressure  in  the  two  chambers 
again  becomes  equal  the -lens  returns  to  its  normal  position. 

Another  possible  factor  in  connection  with  this  matter 
is,  that  a  diminution  of  the  tension  of  the  eye  may  cause 
relaxation  of  the  suspensory  ligament  and  so  allow  of  an 
increase  in  convexity  of  the  lens. 

To  sum  up,  the  conclusions  which  my  investigations 
seem  to  suggest,  are  as  follows  : 

(1)  That  hypotony  may  occur  in  connection  with 
several  different  affections  of  tlie  eye,  and  that  the 
sequelse  to  which  it  gives  rise  may  be  considered  apart 
from  the  affection  causing  it. 

(2)  That  the  sequelse  of  hypotony-  vary  in  different 
cases  according  to  the  chamber  (aqueous  or  vitreous)  in 
which  the  pressure  is  most  reduced,  and,  according  to  its 
degree,  duration,  and  rapidity  of  onset. 

(3)  That  the  sequelae  of  hypotony  may  be  classified  as 
follows  : 

(1)    Those  due  to  relaxation  of  tissues  usually  kept 
taut. 

[n]  Wrinkling  of  the  anterior  elastic  lamina 
of  the  cornea ;  producing  superficial  double 
contoured  lines. 
^  (h)  Wrinkling  of  the  posterior  elastic  lamina 
of  the  cornea  and  layers  of  the  substantia 
propria  immediately  adjacent  to  it ;  producing 
deeply  seated  striated  opacities. 
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(c)  Thickening  of  the  sclerotic  and  the  pro- 
duction of  puckers  in  it  behind  the  insertions  of 
the  recti  muscles. 

{d)  Wrinkling  of  the  elastic  lamina  of  the 
choroid,  and  heaping  up  of  the  pigment  epithe- 
lium on  its  inner  surface  whei-e  the  folds  are 
deep. 

(e)    Displacement  forwards   of    the  lens   and 

slackening  of  its  suspensory   ligament  ;   both  of 

which   tend   to    increase    the    refraction   of    the 

eye. 

(2)    Those  due  to   production  of  relatively   higher 

blood-pressure,   compared    to   intra-ocular    pressure, 

than  exists  under  normal  conditions. 

(a)  In  the  choroidal  veins  the  normal  excre- 
tion of  lymph  through  them  is  arrested,  and 
instead  fin  exudation  of  lymph  takes  place, 
giving  rise  to  detachment  of  ciliary  body  and 
choroid. 

(&)  In  the  veins  of  the  iris  the  normal  excre- 
tion of  aqueous  humour  through  them  is  arrested, 
and  instead  an  exudation  of  lymph  into  the 
anterior  chamber  takes  place  ;  this  exudation 
alters  the  normal  consistency  of  the  aqueous  by 
increasing  its  percentage  of  proteids  and  render- 
ing it  spontaneously  coagulable. 

{(■)  In  the  capillarv  vessels  of  the  ciliary 
body  the  secreting  function  of  that  structure  is 
quickened,  and  an  exudation  of  lymph  takes 
place,  the  albuminous  constituents  of  which,  in 
a  rabbit^s  eye,  being  unable  to  permeate  the 
epithelial  lining  of  the  part  raise  it  up  in  the 
form  of  vesicles. 

{d)  In  the  capillary  vessels  of  the  choroid 
the  normal  exudation  of  lymph  is  stimulated, 
which,  if  it  permeates  the  pigment  epithelium, 
may  collect  beneath  the  retina  causing  detach- 
ment of  that  membrane. 
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{e)  111  the  retinal  veins  of  the  optic  disc  the 
normal  excretion  of  fluid  from  the  vitreous  is 
arrested,  and  an  exudation  of  lymph  into  the 
head  of  the  optic  nerve  takes  place,  giving  rise 
to  the  appearances  of  choked  disc. 
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to  debate  the  President's  contribution,  because  it  was  one 
which  required   so  much  thought   and  consideration   that 
one  hesitated  to  speak  on  it  on  the  spur  of  the  moment. 
The    members  present   had  already  indicated  tlie  intense 
pleasure   and  satisfaction  which  the   paper   had   afforded 
them,  but  he  would  also  like  to  give  them  an  opportunity 
of  saying  how  cordially  they  all   Avelcomed  the   President 
to  the  Chair,  and  how  earnestly  they  hoped  that  his  period 
of  office  would  be  a  very  happy  and  a  very  successful  one. 
The  choice  of  subject  of  Mr.  Collins'  addi-ess,  the  address 
of  one  of  the  greatest  pathologists  of  our  time,  had  been 
a  very  happj'  one.      The  paper  was  exhaustive,  but  by  no 
means  exhausting,  for  it  was  pregnant  with  interest  from 
start  to  finish.      And,  if  he  might   be  allowed  to   say  so 
here,  one  of  the  changes  which,  he  thought,  the  war  had 
brought  upon  them  was  the   realisation  that  we  ourselves 
possessed  an   innate   power  in  many  directions  which,  for 
some  occult  reasons,  had  never  yet  been  used  to  its  fullest 
extent.      We  had  allowed  foreigners  to  take  our  dyes,  to 
take  our  metals,  and  to  work  them  very  mach  to  our  own 
disadvantage  and  to  their  advantage.      He  considered  that 
while  Britain  possessed  such  a  pathologist  as  the  President 
of   this  Society,  and   there   were  many  others  who  would 
follow   his  example,  there   was  no  need  to  fear,  but  there 
was  encouragement  to  go  on   and  trust  more  and   more  to 
our  own  resources. 

Col.  Elliot  :  Some  years  back  I  pointed  out  that  a 
condition  of  hypotony  may  exist  for  many  months,  and 
even  for  years,  in  patients  who  have  undergone  sclero- 
corneal  trephining,  without  any  evidence  that  the  eyes 
have  suffered  thereby.  The  media  remain  clear,  the 
vision  good,  and  the  visual  fields  stay  in  statu  quo  antea. 
This  observation  has  been  confirmed  by  others,  and,  not 
least,  by  Mr.  Collins. 

The  view  that  the  hypotony  following  trephining  would 
lead  to  serious  changes  was  voiced  years  ago  by  influential 
workers,  and  it  was  suggested  that  opacities  in  the  lens 
would    be    amongst    the    evils    following    the    procedure. 
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More  recently  cases  have  been  published  in  which  cata- 
ract appeared  after  the  operation,  and  it  seems  to  have 
been  assumed  that  this  complication  was  the  direct  result 
of  the  hypotony.  I  would  first  wish  to  point  out  that, 
because  cataract  follows,  or  is  taken  to  follow,  the  opera- 
tion for  glaucoma,  it  is  not  necessarily  the  result  of  the 
hypotony  produced  or  even  of  the  operation  itself.  We 
are  all  aware  that  cataract  may  precede  glaucoma,  or 
may  be  a  sign  of  glaucoma,  and  that  under  the  conditions 
met  with  in  high-tension  eyes,  it  is  not  difficult  for  the 
lens  opacities  to  be  overlooked  at  the  time.  Moreover, 
though  the  question  is  too  big  to  be  entered  into  at  the 
present,  there  are,  I  feel  sure,  other  conditions  beside  a 
direct  wound  of  the  lens  during  operation,  which  may 
determine  the  formation  of  a  cataract.  In  any  case,  it 
is  clear,  not  only  from  my  own  experience,  but  from  that 
of  others,  that  the  long  existence  of  hypotony,  and  I 
have  now  been  able  to  keep  in  touch  with  cases  for  six 
vears,  does  not  necessarily  cause  opacities  in  the  lens.  It 
is  open  to  question  whether  it  ever  does. 

I  submit  that  the  expectation  that  artificial  hj^potony 
would  lead  to  serious  changes  in  the  eye,  is  largely  due 
to  a  confusion  of  ideas.  All  ophthalmic  surgeons  are 
familiar  with  the  low  tension  which  follows  the  suppres- 
sion of  ciliary  secretion  in  serious  cases  of  eye  disease. 
So  powerfully  has  this  experience  affected  some  of  them, 
that  when  hypotony  was  met  with  under  entirely  new 
conditions  they  jumped  to  the  conclusion  that  here  again 
low  tension  in  the  eye  must  be  regarded  as  a  serious 
nuitter.  In  ciliary  trouble  the  low  tension  is  a  result  of 
diminished  ciliary  .seci'etion,  and  is  therefore  of  serious 
significance,  but  that  is  no  argument  for  the  belief  that 
low  tension,  pi'oduced  by  an  artificial  increase  of  excretion, 
should  necessarily  be  taken  to  be  of  a  like  serious  nature. 
Mr.  Collins  has  referred  to  the  fact  that  manometer 
tracings  do  not  show  a  difference  in  pressure  in  the  vai'ious 
chambers  of  the  eye,  and  he  clearly  recognises  that  the 
method   is   far    too    coarse    to   yield   results  of  any  value. 
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The  differences  in  pressure  in  the  chambers  are  very 
slight  indeed,  but  it  is  clear  that  they  exist,  or  there 
would  not  be  that  flow  of  fluid  through  the  eye,  which  we 
know  there  is.  Such  a  flow  postulates  differences  in 
pressure  level  at  different  points.  The  waters  of  a  lake 
may  seem  to  be  at  the  same  level  ;  indeed,  the  movement 
in  its  volume  may  be  so  slow  that  particles  suspended  in 
the  water  appear  to  be  stationary,  unless  watched  for 
long  periods ;  but  so  long  as  we  know  that  there  is  a 
stream  entering  the  lake  at  one  end  and  leaving  it  at  the 
other,  we  are  confident  that  there  must  be  a  difference, 
however  minute,  in  the  levels  of  the  water  at  the  points 
where  it  is  fed  and  drained,  and  a  consequent  and  cor- 
responding movement  of  the  whole  body  of  fluid.  The 
greatest  possible  error  in  connection  with  the  subject  has 
been  to  consider  the  condition  of  the  contents  of  the  eye, 
.as  though  a  problem  in  hydrostatics  was  involved.  Such 
a  hypothesis  can  lead  to  nothing  but  error.  The  question 
is  one  of  hydrodynamics  and  not  of  hydrostatics. 

Mr.  Collins  has  spoken  of  the  changes  in  the  depth  of 
the  anterior  chamber  under  conditions  of  disease,  as 
indicating  a  difference  in  pressure  between  it  and  the 
vitreous  chamber,  and  has  mentioned  the  failure  of 
manometer  readings  to  give  similar  indications  in  healthy 
■eyes.  I  wish  to  lay  strong  emphasis  on  a  point  on  which 
I  am  sure  I  shall  have  Mr.  Collins's  support,  viz.  that  the 
manometer  is  far  too  coarse  an  instrument  to  give  reliable 
indications  of  the  minute  differences  of  pi'essure  which 
undoubtedly  exist  in  the  various  chambers  of  the  eye. 
There  is  a  far  subtler  physical  indication  that  such  a 
difference  in  pressure  exists,  which  we  learn  from  a  con- 
sideration of  the  very  interesting  observations  made  by 
Ulbrich  of  the  case  in  which  a  coloboma  of  the  iris  was 
filled  in  by  a  delicate  ti*ansparent  membrane,  behind 
this  the  fluid  in  the  posterior  chamber  could  be  seen  to 
accumulate,  until  it  acquired  sufficient  pressure  to  burst 
its  way  through  the  pupil.  As  it  did  so  the  bulging 
membrane  dropped  back  again,  the  action  being  repeated 
VOL.  XXXVII.  20 
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at  irregular  intervals  and  being  influenced  by  the  pressure 
of  the  lids  and  by  other  factors.  Many  years  ago  I  saw 
a  similar  case  in  Madras,  in  Avhich  the  living  manometer 
was  furnished  by  an  atrophic  patch  in  the  iris,  the  result 
of  an  old  inflammation.  The  bulging  of  this  patch  under 
pressure  from  behind  and  its  subsidence  at  intervals  could 
be  easily  watched.  Unfortunately  I  did  not  at  the  time 
appreciate  the  value  of  the  opportunity  afforded  me,  and 
beyond  demonstrating  it  as  an  interesting  phenomenon,  I 
regret  to  have  to  confess  I  threw  away  the  chance  of  a 
lifetime.  These  observations  piove  a  difference  in  pres- 
sure betAveen  the  anterior  and  posterior  chambers.  Now, 
inasmuch  as  the  fluid  from  the  vitreous  must  presumably 
pass  through  the  posterior  chamber  to  reach  the  anterior, 
it  is  obvious  that  the  pressure  stands  at  the  highest  level 
in  the  vitreous  chamber  and  at  the  lowest  in  the  anterior 
chamber,  the  posterior  being  intermediate  between  the  two. 
This  is  self-evident,  for  otherwise  no  flow  could  take  place. 
I  venture  to  think  that  no  suggestion  in  Mr.  Collins's 
helpful  paper  is  of  more  interest  than  in  regard  to  the 
transudation  of  serum  into  the  anterior  chamber  from  the 
surface  of  the  iris,  the  posterior  chamber  remaining  free 
of  the  pathologic  exudate.  We  know  that  the  iris  crypts 
are  credited,  under  normal  conditions,  with  helping  to 
remove  the  aqueous  fluid  from  the  anterior  chamber,  but 
the  idea  that  the  current  can  be  reversed  is  of  the  greatest 
value  to  anyone  who  is  interested  in  the  study  of  the 
factors  which  influence  the  maintenance  of  intra-ocular 
pressure  by  means  of  the  fluids  secreted  within  the  eye. 
That  Avhat  has  always  been  regarded  as  an  excreting- 
sti-ucture,  should  prove  on  occasions  to  be  a  secreting  sur- 
face (using  the  word  secreting  in  its  widest  sense),  is  so 
surprising  that  it  makes  us  pause  to  reconsider  our 
fundamental  conceptions  of  the  subject.  It  has  long 
been  known  that  the  secretion  poured  out,  after  emptying 
the  aqueous  chamber,  is  abnormal  in  quality,  but  so  far 
as  I  am  awai-e  it  has  always  been  assumed  that  the  source 
of  this  altered  fluid  is  the  ciliary  body. 
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The  observation  that  the  coagulated  fluid  is  collected 
in  the  anteriox*  di^asion  of  the  aqueous  chamber  alone 
furnishes  one  more  interesting  confirmation  of  the  accepted 
view  that  the  flow  of  lymph  in  the  eye  takes  place  in  a 
forward  direction  from  the  posterior  to  the  anterior  divi- 
sions of  the  chamber ;  otherwise  the  exudate  would 
inevitably  have  been  carried  into  the  posterior  cavity. 

With  regard  to  Mr.  Collins's  observation  of  the  transi- 
tory tendency  towards  myopia  after  trephining,  the  con- 
dition is  one  which  I  have  very  often  noted.  It  is  met 
with,  as  he  says,  in  cases  of  shallow  chamber,  and  I  have 
seen  as  much  as  two  and  a  half  diopters  of  myopia  Avithin 
a  fortnight  of  the  procedure.  As  the  flap  consolidates 
the  chamber  deepens,  the  lens  system  recedes,  and  the 
myopia  disappears,  the  eye  gradually  returning  to  its 
original  state  of  refraction.  I  have  always  explained  the 
phenomenon  to  myself  as  being  due  to  the  advance  of 
the  lens  system.  Mr.  Collins  suggests  that  a  second 
factor  may  be  that  the  diminution  in  the  tension  of  an 
eye  may  cause  relaxation  of  the  suspensory  ligament  and 
so  allow  the  convexity  of  the  lens  to  increase  ;  but  I  would 
suggest  that  the  advance  of  the  lens  would  counteract 
some  of  this  tendency  by  automatically  increasing  the 
pull  of  the  suspensory  ligament. 

Mr.  Johnson  Taylor  desired  to  mention  one  clinical 
point  with  reference  to  detachment  of  the  choroid.  Some 
years  ago  he  had  a  case  of  glaucoma,  and  he  operated 
upon  it,  doing,  or  trying  to  do,  a  trephining  operation. 
Some  days  afterwards,  when  examining  the  patient  with 
the  ophthalmoscope,  he  was  horrified  to  discover  what 
appeared  to  be  a  growth.  It  occurred  to  him  that  he  had 
made  the  great  mistake  of  regarding  it  as  a  simple  chronic 
glaucoma,  whereas  it  was  glaucoma  secondary  to  a  growth. 
After  a  time,  however,  it  quieted  down,  the  detachment 
disappeared,  and  the  supposed  growth  vanished. 

There  was  another  point  he  wished  to  mention,  and  on 
this  he  would  like  to  ask  Col.  Elliot  a  question.  Two  or 
three  years  ago  he  wrote  asking  that  gentleman  what  was 
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the  proper  thing  to  do  in  a  case  of  scleral  trephining 
which  had  resulted  in  a  constant  and  severe  lowering  of 
tension.  He  received  no  reply,  and  ultimately  he  referred 
the  case  to  the  President, 

Mr.  Herbert  Parsons  considered  that  the  Society  was 
very  greatly  indebted  to  the  President  for  having  directed 
attention  to  hypotony  :  it  was  a  subject  which  had  been 
much  neglected  in  the  past.  Throughout  the  literature 
one  found  constant  references  to  increased  intra-ocular 
tension,  but  relatively  little  attention  was  drawn  to  the 
subject  of  diminished  tension.  Mr.  Collins  had  done  a 
great  work  in  drawing  special  attention  to  the  latter,  and 
in  such  a  scientific  manner. 

He  did  not  agree  Avith  Ool.  Elliot  as  to  the  probable 
slight  results  of  continued  diminished  tension.  He  thought 
it  probable  that  the  results  in  long-continued  lowering  of 
tension  Avere  as  bad  as,  though  more  delayed  than,  those 
following  increased  tension,  and  the  President's  paper 
pointed  entirely  in  that  direction. 

The  President  said  the  case  mentioned  by  Mr.  Johnson 
Taylor  was  one  of  those  he  had  in  mind  when  he  referred 
to  the  possibility  of  minus  tension  persisting  for  a  year 
Avith  perfect  vision.  That,  as  Mr.  Parsons  had  suggested, 
was  not  what  he  would  have  expected  as  the  result  of  his 
pathological  findings. 


2.   Sclero-conteal  trephining  for  hypertony :    an  experience 
of  some  two  hundred  and  fffy  operations. 

By  J,  Gray  Clegg. 

In  medicine,  as  in  other  spheres  of  thought  and  action, 
fashion  has  a  certain  sway,  but,  undoubtedly^,  until  further 
knowledge  accrues  rn  the  real  nature  of  glaucoma,  and 
therefore  the  best  method  of  preventing  or  curing  hyper- 
tension, the  newer  procedures  by  which  the  disease  is 
being  treated,  securing  a  filtering  cicatrix,  has  come  to  stay. 


SCLERO-COKNEAL    TREPHINING    FOR    HYPERTONY.  309 

Of  the  various  types  of  operation  suggested  to  secure 
this  safety  valve,  that  of  sclero-corneal  trephining  is  one 
of  the  simplest  and  most  satisfactory.  In  the  early  days, 
after  the  introduction  of  any  new  method  or  remedy, 
exaggerated  claims  are  made  for  it,  and  too  favourable  a 
view  is  often  taken  of  its  effects,  and,  therefore,  of  its  future 
possibilities. 

I  consider  that,  from  the  cases  dealt  with  by  me  by 
this  method  of  trephining,  it  will  be  seen  that  it  is  not  a 
panacea,  but  if  I  am  able  to  prove  that  the  results  are 
superior  to  those  obtained  by  the  older  iridectomy  alone, 
something  will  be  gained.  It  is  interesting  in  this  con- 
nection to  recall  the  presidential  address  of  the  late  Dr. 
David  Little  to  this  Society,  delivered  on  October  17th, 
1901.      I  venture  to  quote  the  following  paragraphs  : 

"  These  67  cases  were  traced  as  far  as  possible.  We 
found  that  11  had  died,  thus  reducing  our  number  to  56. 
Of  the  56  cases  we  traced  37  ;  the  remaining  19  were  not 
to  be  found. 

"  Now  what  was  the  condition  of  these  37  cases  ?  Ten 
had  become  blind,  one  from  atrophy  of  the  globe,  another 
from  a  recurrence  of  the  glaucoma.  The  remaining  8 
cases  were  blind  from  atrophy  of  the  nerve,  the  tension  in 
the  eight  cases  being  normal.  Of  the  other  27  cases,  the 
vision  in  4  of  them  had  considerably  deteriorated,  and 
they  were  slowly  going  downhill  from  atrophy  of  the 
nerve.  In  the  remaining  23  cases  the  vision  in  some  was 
better  than  at  the  time  of  the  operation,  in  most  of  them 
it  was  about  the  same,  in  a  few  it  was  a  little  worse,  but 
not  in  any  serious  degree.  Upon  the  whole  they  appeared 
to  me  in  a  stationary  condition,  and  perfectly  satisfactory. 

"Twenty-three  cases  out  of  27,  or  62  per  cent.,  have 
held  their  ground  seven  to  twelve  or  thirteen  years  after 
operation — a  result  that  I  would  consider  quite  favourable 
among  the  poor  class  of  hospital  patients.  I  noted,  with 
the  one  exception  above  mentioned,  that  all  had  a  normal 
tension." 

These  remarks  of  Dr.  Little  related  solely  to  chronic 
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simple  glaucoma,  and  I  consider  that  they  could  not  be 
beaten  anywhere,  for  he  was  an  ideal  operator  as  an 
ii-idectomist. 

The  figures  that  I  shall  refer  to  later  deal  with  some 
204  patients,  on  whom  the  trephine  operation  was  per- 
formed 259  times. 

Operative  Technique. 

The  method  employed  differs  but  little  from  that 
described  by  Col.  Elliot.  Local  anaesthesia  was  used  in 
every  case.  It  is  produced  with  a  4  per  cent,  solution  of 
cocaine  hydrochloride.  After  the  instillation  of  two  drops 
at  a  short  interval,  one  or  two  ophthalmic  tabloids  of 
hemisine  are  introduced  into  the  conjunctival  sac  and  the 
lid  kept  closed  for  two  minutes.  After  blanching  of  the 
eye  the  patient  is  directed  to  look  towards  his  feet,  and 
then,  with  a  spatula,  cocaine  crystals  are  spread  on  the 
sclera  just  above  the  limbus  at  the  site  selected  for  the 
trephine  hole.  The  upper  lid  is  held  up  by  the  finger  for 
the  interval  of  one  minute,  so  that  the  crystals,  only 
slowly  dissolving,  are  not  displaced.  By  this  means  I 
have  found  it  possible  to  operate  in  almost  all  cases  without 
any  severe  pain  being  experienced  by  the  patient.  After 
the  release  of  the  upper  lid  the  conjunctival  sac  is  again 
washed  out  and  the  speculum  introduced.  Next  a  long 
incision  is  made  by  sharp-pointed  scissors  at  a  distance  of 
8  to  10  mm.  from  the  cornea,  curved  concentrically  Avith 
the  limbus.  The  flap,  consisting  of  the  conjunctiva,  which 
intervenes  between  the  incision  and  the  corneal  limbus,  is 
raised  by  cutting  the  subconjunctival  tissues  with  blunt- 
ended  scissors,  curved  on  the  flat,  the  concavity  being 
always  towards  the  globe,  until  the  bluish  corneo-scleral 
junction  is  reached.  Next  the  so-called  splitting  of  the 
cornea  is  proceeded  with  by  scratching  with  the  closed 
points  of  curved,  sharp-ended,  ordinary  iris  scissors.  A 
few  strokes  bring  the  points  u^^  against  a  dense  over- 
hanging edge,  Avhich  is  formed  of  the  more  superficial  layers 
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of  the  cornea  itself  at  its  junction  with  the  conjunctiva. 
Now  the  bluish  tint  of  the  cornea  has  become  much  more 
evident,  and  it  should  be  1  to  1*5  mm,  in  breadth.  In 
order  to  ascertain  the  exact  position,  I  frequently  lay  the 
point  of  an  iris  repositor  against  the  overhanging  edge, 
flat  on  the  sclero-cornea,  and  then  lay  back  the  con- 
junctival flap,  which  has  been  held  by  the  left  hand  witfi 
fine,  horizontally  ribbed,  conjunctival  forceps.  The  exact 
extent  of  the  splitting  of  the  cornea  is  then  evident 
through  the  transparent  flap.  If,  then,  I  am  convinced 
that  an  opening  in  the  dense  sclero-cornea  will  definitely 
enter  the  anterior  chamber,  I  again  draw  down  the  con- 
junctival flap,  exposing  the  sclera,  and  apply,  at  once,  a 
2  mm.  trephine,  pushing  the  side  of  it  against  the  over- 
hanging edge.  Having  applied  the  trephine  and  rotated 
it  once,  the  forceps  holding  the  flap  are  rejected,  and  with 
fixation  forceps  the  conjunctiva  at  the  junction  of  the  flap 
and  the  portion  remaining  normally  attached  to  the  limbus 
is  firmly  held.  Thus  a  good  hold  on  the  globe  is  secured 
during  the  further  rotation  of  the  trephine  on  its  long 
axis.  If  there  is  any  doubt  as  to  the  positiini  of  the 
cutting  edge,  the  trephine  can  be  withdi-awn  temporarily, 
and  the  conjunctival  flap  put  into  its  normal  position, 
showing  at  a  glance  Avhether  the  circular  incision  will 
cover  the  anterior  chamber  margin.  For  the  first  rotation 
or  so,  in  order  to  get  a  good  "  bite,^'  the  trephine  is  held 
vertically  to  the  globe,  but,  this  having  been  secured,  a 
definite  inclination  of  the  distal  end  of  the  instrument 
towards  the  optic  axis  is  made,  and  the  rotation  continued. 
I  always  endeavour  to  penetrate  the  thickness  in  the 
proximal  half  only,  leaving  the  upper  portion  of  the  disc 
attached  to  the  sclera  in  the  deeper  layers. 

The  thickness  and  toughness  of  the  sclera  varies  con- 
siderably, and  much  depends  on  the  sharpness  of  the 
cutting  edge  of  the  trephine.  It  therefore  follows  that  it 
is  not  always  possible  to  estimate  when  the  antex'ior 
chamber  has  been  entered  with  absolute  certainty.  Some- 
times a  definite  sensation  is  felt  by  the   fingers   on   pene- 
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tration,  but,  of  course,  one  is  always  sure  of  the  fact  if 
aqueous  escapes — sometimes  in  sufficient  quantity  to  allow 
conspicuous  shallowing  of  the  anterior  chamber.  Not 
infrequently,  however,  the  patient  gives  a  slight  start  or 
makes  an  expression  of  pain ;  any  of  these  experiences 
indicate  perforation.  The  trephine  is  then  withdrawn, 
and,  unless  the  patient  is  remarkably  quiet,  a  knuckle  of 
iris  presents  in  the  opening.  This  is  seized  by  straight 
iris  forceps  and  a  small  portion  snipped  away. 

No  traction  on  the  iris  while  in  the  grip  of  the  forceps 
should  be  made,  otherwise  the  opening  may  become 
blocked  by  iris  tissue  in  spite  of  excision  of  a  portion. 
Immediately  after  the  snipping  the  iris  usually  retracts, 
and  a  small  peripheral  coloboma  appears,  which,  however, 
is  not  so  evident  as  later,  when  full  retraction  of  the  iris 
has  taken  place.  It  is  not  always  possible  to  estimate, 
accurately,  the  size  of  the  piece  excised,  and  therefore  the 
extent  of  the  coloboma  produced  varies  in  different  cases. 

I  do  not  consider  it  essential  to  success,  to  perform  an 
iridectomy,  in  those  cases  where  the  iris  does  not  prolapse, 
and  the  aqueous  escapes  without  ballooning  up  the 
posterior  chamber.  I  omit  it  sometimes.  However,  in 
my  opinion,  a  small  coloboma  give  a  greater  sense  of 
security  to  the  operator  against  subsequent  blocking. 

Now  and  again  the  iris  repositor  has  to  be  used  to  get 
the  pillars  of  the  coloboma  away  from  contact  with  the. 
scleral  wound.  When  the  iris  has  been  dealt  with  I 
seize  the  proximal  loose  portion  of  the  disc  by  straight 
iris  forceps,  and  endeavour  to  cut  away  one-half  to  one- 
third  of  it  only.  It  is  essential,  however,  to  be  certain 
that  the  posterior  lip  of  the  disc,  including  a  portion  of 
Descemet's  membrane,  is  taken  away.  In  one  recent 
case  I  had  a  return  of  tension  in  an  eye  within  five 
weeks,  although  the  eye  had  been  subjected  to  instilla- 
tions of  a  strong  solution  of  atropine  for  the  first  few 
weeks  after  the  operation  without  rise  of  tension.  I 
could  find  no  fault  with  the  operation,  but  came  to  the 
conclusion  that  a  thin  portion  of  the  posterior  layer  had 
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been  left,  which,  aftei-  the  lapse  of  some  weeks,  healed 
and  prevented  filtration.  Anyhow,  the  repetition  of  the 
operation,  opening  up  the  same  wound,  put  the  eye  in  a 
perfectly  satisfactory  condition. 

When  the  iris  is  well  retracted,  the  conjunctival  flap 
is  replaced,  and  then  three  very  fine  black  silk  stitches  are 
introduced,  closing  the  original  conjunctival  incision.  The 
upper  part  of  the  conjunctiva  retracts  very  considerably 
under  the  upper  lid,  and,  on  attempting  to  seize  it,  fre- 
quently the  fine-ribbed  forceps  pull  down  subconjunctival 
tissue  or  Tenon's  capsule,  which  looks  like  conjunctiva  ; 
but  with  care  the  real  layer  can  be  secured  and  recognised 
by  its  smooth  shiny  surface. 

Lastly,  I  wash  out  the  conjunctival  sac  with  sterile  saline 
solution,  and  instil  at  once  several  drops  of  a  solution  of 
atropine  sulph.,  gr.  iv  ad.  ^i.  The  bandages  are  applied, 
and  if  the  patient  remains  comfortable  the  eye  is  not 
looked  at  for  two  days.  I  then  expect  to  find  the  anterior 
chamber  formed,  and  the  pupil  fairly  well  dilated.  On 
the  fifth  to  the  seventh  day  I  remove  the  conjunctival 
stitches,  and  if  all  is  well,  the  patient  is  ready  for  dis- 
charge on  the  tenth  day. 

The  thickness  of  conjunctivae  and  subconjunctival 
tissues  differ  very  considerably.  I  think  it  wise  to  get 
as  much  tissue  as  possible  when  nearing  the  position  of 
the  trephine  hole. 

I  strongly  prefer  the  large  conjunctival  flap  described, 
for,  undoubtedly,  it  allows  of  better  filtration,  and  less 
likelihood  of  the  formation  of  a  large  and  irritating  bleb 
at  the  site  of  the  trephine  hole.  The  size  of  the  bleb  is 
certainly  less  by  the  method  of  operation  I  now  employ. 

Buttonholing  the  conjunctival  flap  very  rarely  occurs, 
even  with  the  thinnest  membrane,  but  care  should  b& 
taken  to  avoid  tearing  it  by  the  forceps  which  hold  it. 
In  some  cases  the  flap  has  been  held  in  position  over- 
lying the  cornea  by  a  twisted  pledget  of  wool  soaked  in 
the  antiseptic  solution  employed. 

The  term  "  splitting  of  the  cornea  "  is  sometimes  used. 


314  INTRA-OCULAR    TENSION. 

but  in  one  or  two  cases  where  I  have  been  specially 
anxious  to  get  far  forward,  I  have  taken  measures  to 
include  in  the  conjunctival  flap  some  of  the  superficial 
layers  of  the  cornea,  tlius  truly  splitting  it,  but  I  find  that 
if  the  opening  is  covered  by  such  true  corneal  tissue  firm 
healing  takes  place,  and  no  filtration  is  possible. 

I  have  tried  several  sizes  of  trephine,  namely,  1,  1"5,  2, 
and  2*5  mm.,  but  very  shortly  after  having  taken  up  this 
operation  I  came  to  the  conclusion  that  the  2  mm.  trephine 
is  far  away  the  best,  for  the  following  reasons  : 

(1)  An    opening   of    this    size    allows    ordinary    iris 

forceps  to  be  freely  introduced  even,  if  neces- 
sary, into  the  anterior  chamber  to  seize  the  iris. 

(2)  As    I   only  remove  the   anterior  portion   of  the 

disc,  the  eventual  opening  is  more  likely  to  com- 
municate directly  with  the  anterior  chamber. 

(3)  The  risk  of  prolapse  of  the  root  of  the  iris  or  of 

the  ciliary  body  is  greatly  diminished. 

(4)  The  superficial  extent  of   the  opening  when  only 

one-third  to  one-half  of  the  disc  is  removed,  is 
not    greater   than    if   the    1*5    mm.  trephine    is 
used  and  the  whole  is  taken  awa}^  as  is  fi'e- 
quently  practised. 
Kind  of  trephines. — I  have  tried  several  forms  of  tre- 
phine instruments,  but  quite  recently  have  employed  that 
suggested  by  Harrison  Butler,  and  I  now  consider  it  to  be 
certainly  the  best.       It   is   longer  than  most  others,  and 
allows   the   fingers  rotating  the   instrument  to   be   so  far 
away   from    the   wound   that   the   latter    is    easily   visible 
•during  the   rotation  ;   whereas  some   of  the  others,   when 
used,  have  prevented  this  clear  view. 

Secondly,  the  roughening  of  the  distal  end  gives  a  perfect 
grip ;  and  lastly  and  most  important,  one  excursion  of  the 
ball  of  the  thumb  and  that  of  the  index  finger  produces 
several  revolutions  of  the  trephine,  and,  therefore,  more 
rapid  opening  of  the  anterior  chamber,  owing  to  this  end 
having  hardly  a  greater  diameter  than  the  cutting  portion. 
I  am  asking   Messrs.  Weiss  to  make  a  slight  modifica- 
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tion  by  making  a  small  hole  in  the  barrel  3  mm.  from  the 
cutting  edge.  This  will  allow  for  passage  of  aqueous  as 
soon  as  the  anterior  chamber  is  entered,  and  be  a  further 
means  of  ascertaining  when  perforation  takes  place. 

In  all  my  cases  the  trephine  operation  has  taken  place 
in  the  upper  quadrant,  and  even  where  more  than  one 
opening  has  had  to  be  made  in  the  sclera,  the  second  one 
has  been  placed  not  very  far  from  the  original. 

In  no  case  where  I  have  personally  operated  has  the 
trephined  disc  passed  into  the  interior  of  the  eye. 

I  have  known,  at  any  rate,  of  one  case  where  the  disc 
left  in  the  anterior  chamber  led  subsequently  to  serious 
iridocyclitis. 

In  perfectly  quiet  simple  glaucoma  it  is  sufficient  even 
to  remove  but  one  quarter  of  the  2  mm.  disc.  The 
onlj'-  form  of  the  disease  requiring  the  whole  of  the  disc 
to  be  taken  away  is  where  there  is  a  definite  tendency  to 
exudative  uveitis.  Recently,  I  did  the  operation  in  a  patient 
suffering  from  old  disseminated  choroiditis,  and  had  to 
repeat  the  surgical  procedure  four  weeks  later. 

In  two  cases  an  extraction  of  cataract  has  been  done  at 
a  considerable  period  after  trephining.  The  section  of 
the  cornea  was  made  in  the  usual  position  above,  cutting 
across  the  trephine  hole  and  obtaining  a  conjunctival 
flap.  No  interference  with  recovery  was  noted,  but  in 
one  of  these,  however,  the  tension  rose,  and  the  eye 
became  blinded.  In  the  other,  after  a  discission  some 
months  later,  vision  of  -j^g  J.  4  was  obtained. 

Where  the  complete  formation  of  the  anterior  chamber 
has  been  delayed  beyond  the  usual  time  of  two  or  thi-ee 
days,  I  have  found  sometimes  that  the  chamber  became 
nomnal  after  the  removal  of  the  stitches.  Once,  however, 
during  the  removal  of  the  stitches,  the  anterior  chamber 
gave  way,  but  it  reformed  by  the  following  day. 

Ileemorrhage  into  the  anterior  chamber  during  the 
operation  has  been  noted  several  times,  especially  in  the 
subacute  and  acute  form,  but  it  has  given  rise  to  no  trouble. 
No    special    steps  were   taken    to    wash   out   the    anterior 
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chamber.      In    a  few   cases  no  haemoiM-hage   was   seen    at 
the  operation,  but  blood  was  found  on  the  first  dressing. 

The  length  of  time  of  recovery  was  always  longer  in 
the  acute  form,  but  the  longest  I  have  ever  had  to  deal 
with  was  in  an  old  man  with  simple  glaucoma.  Recovery 
was  retarded  by  persistent  secretion  from  the  Meibomian 
glands  without  definite  suppuration.  The  globe  itself 
was  not  affected,  and  vision  was  quite  as  good  a  year  and 
a  half  after  the  operation  as  before. 

Number  of  Patients,  204. 
Total  Number  of  Trephinings  on  above,  259. 

(A  few  cases  have  not  been  included  owing  to  insufficient 

records.) 


Age  Incidence. 

0-  9  years 

3 

10-19      „ 

1 

20-29      „ 

1 

30-39      „ 

15 

40-49      „ 

31 

50-59      „ 

64 

60-69      „ 

66 

70-79      „     . 

12 

80-89      „ 

9 

Age  not  recorded,  2. 
Both  eyes  operated  on  in  52  patients. 


Side  Affected. 

Right  . 

.    126 

Left     . 

Types  of  Casts. 

.    125 

Glaucoma, 

acute     .... 

.      23 

!} 

subacute 

.      22 

}> 

chronic 

.    186 

}} 

absolute 
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3 

7 

1 

1 

1 

4 

Glaucoma,  liEemorrhagic  . 
„  traumatic 

,,  secondary 

Buphthalmos,  congenital 
Retinitis  pigmentosa 
Sympathetic  disease 
Staphyloma,  anterior 
The  secondary  cases  include  1  of  aphakia,  3  of  cyclitis, 
1  of  neuro-retinitis,  and  1  of  embolism  of  central  artery  of 
the  retina. 

In  6  eyes  the  operation  was  performed  twice,  and  in  1 
thrice,  owing  to  recurrence  of  the  hypertony. 

Three  eyes  were,  on  account   of  recurrence  of  tension, 

operated  on  months  or  years  after  an  excellent  iridectomy. 

In   one  case   Lagrange^s  sclerectomy  had   been  done  to 

the  other   eye,  and  in    another   an   iridectomy   had   been 

done  previously  to  the  other  eye. 

In  one  instance,  in  double  subacute  glaucoma,  I  did  a 
trephine  on  one  eye  and  iridectomy  on  the  other  at  the 
same  sitting  in  an  elderly  patient.  Here  the  iridectomised 
eye  settled  down  the  more  readily.  In  fact,  I  am  now 
rather  of  the  opinion  that  iridectomy  is  advisable  for 
acute  and  subacute  glaucoma  occurring  in  old,  debilitated 
subjects,  and  it  is  for  these  alone  that  I  reserve  the  older 
operation. 

I  have  not,  as  yet,  attempted  the  trephine  operation  in 
a  case  of  conical  cornea  as  suggested  by  Col.  Elliot. 

Size  of  Trephine  used  : 

1  mm.  in  I  case,  1'5  mm.  in  25,  2'5  mm.  in  5,  and  the 
remainder  2  mm.  Since  January,  1914,  the  2  mm.  tre- 
phine has  been  employed  in  every  case. 

An  accompanying  peripheral  or  complete  iridectomy  is 
recorded  in  203  of  the  cases,  but  in  only  a  very  small 
proportion  was  the  coloboma  confluent  with  the  original 
pupil.  In  ten  cases  loss  of  vitreous  occurred,  but  all 
these  were  in  the  early  days.  Vitreous  is  never  seen,  or 
never  should  be  seen,  unless,  indeed,  where  a  trephine   is 
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done  for  hypertension  following  dislocation  of  the  crys- 
talline lens.  The  glaucomatous  condition  was  associated 
witli  retinal  haemorrhages  in  four,  cases.  I  regard  tre- 
phining, however,  as  being  far  superior  to  iridectomy  in 
the  hgemorrhagic  form,  the  risk  of  profuse  intra-ocular 
bleeding  being  much  less.  In  three  cases  old  standing 
choroiditis  was  present.  A  few  days  after  the  operation 
in  quite  a  small  percentage  a  separation  of  the  choroid 
has  been  noted,  but  always  it  has  returned  to  position 
without  any  special  treatment  after  the  lapse  of  some 
weeks.  According  to  the  hospital  notes  the  separation  of 
the  choroid  only  occurred  in  two  cases,  but  separation 
of  the  retina  in  eight.  My  own  view  is,  however,  that  the 
greater  number  of  these  were  really  separation  of  the 
choroid  ;  but  in  one  there  was  undoubted  detachment  of 
the  retina  before  the  operation. 

It  has  always  been  held  that  any  surgical  interference 
with  an  eye  suffering  from  sympathetic  disease  is  almost 
always  fata],  but  where  persistent  high  tension  is  found  I 
think  trephining  is  a  safe  procedure.  In  one  case  noted 
no  exacerbation  of  inflammation  took  place,  and  although 
the  vision  eventually  failed,  the  tension  remained  normal 
ever  after  ;  the  unfortunate  result  being  in  no  way  attribu- 
table to  the  operative  interference. 

For  retinitis  pigmentosa  I  have  tried  the  operation 
once  only,  and  that  in  a  very  advanced  case,  with  mere 
perception  of  light  before  the  operation,  but  this  dis- 
appeared, no  doubt,  fr6m  further  progress  of  the  degene- 
rative, changes,  and  could  not  be  attributed  to  the  trephine 
operation. 

The  one  case  of  'congenital  buphthalmos  in  a  baby 
certainly  appeared  to  be  quite  satisfactory. 

For  a  time  after  trephining  the  intra-ocular  haemor- 
rhages met  with  in  the  one  case  of  htemorrhagic  glaucoma 
were  not  more  marked,  but  later  the  vision  was  lost  by  a 
large  haemorrhage  taking  place  at  the  macula. 

In  anterior  staphyloma  four  eyes  were  operated  on. 
Three  were  not  improved,  and  one  was  doubtfully  improved. 
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There  were  three  cases  of  iridocyclitis.  One  \vas  im- 
provedj  one  remained  stationary  as  regards  the  cyclitis, 
but  of  the  third  there  is  no  record. 

After  the  older  operation  of  iridectomy  for  glaucoma^ 
very  frequently  further  loss  of  vision  after  the  operation, 
took  place  ;  it  was  ascribed  to  progressive  atrophy  of  the 
optic  nerve.  According  to  my  records  I  only  find  two, 
'among  the  whole  number  traced,  in  which  loss  of  sight 
could  be  attributed  to  this  cause.  On  the  other  hand,  in  two 
eyes  cupping  of  the  disc  disappeared  after  the  operation. 

As  regards  the  fields,  the  records  are  not  sufficiently 
satisfactory  to  make  any  very  definite  statement.  In 
my  opinion,  for  the  most  part  they  were  much  the  same 
after  operation  as  before.  In  two  cases,  however,  further 
contraction  took  place  on  the  temporal  side  only,  and  in 
one  case  marked  contraction  of  the  whole  circumference 
set  in.  On  the  other  hand,  in  two  patients  some  slight 
enlargement  of  the  field  was  found.  All  these  refer  to 
cases  of  simple  chi'onic  glaucoma. 

In  five  of  my  cases  the  eyes  were  subsequently  removed. 
One  was  an  anterior  staphyloma,  two  where  shallow 
anterior  persisted  and  the  tension  remained  up,  and  two 
were  lost  by  acute  panophthalmitis,  one  at  an  interval  of 
twelve  months,  and  another  at  the  interval  of  two  years. 

The  fear  of  subsequent  panophthalmitis  certainly  has 
deterred  many  surgeons  from  resoi"ting  to  the  trephine 
operation  ;  but  the  recurrence  in  less  than  1  per  cent,  of 
my  cases  does  not  appear  to  me  to  be  a  sufficient  reason 
for  discarding  an  operation  Avhich,  in  other  respects,  is  so 
satisfactory. 

The  loss  of  an  eye  by  acute  ophthalmitis  is,  of  course, 
very  striking,  and  makes  a  deeper  impression  on  the  mind 
of  the  surgeon  than  a  large  number  of  cases  whose  sight 
slowly  decays  after  iridectomy  from  progressive  atrophy  of 
the  optic  nerve,  or  from  other  complications. 

It  was  always  the  practice  in  old  days  to  remove  eyes 
painful  with  absolute  glaucoma,  but  such  a  cosmetic  loss, 
I  think,  may  be  prevented  by  the  trephine  operation,  as  is 
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proved  by  two  of  my  patients,  wlio  have  retained  their 
own — though  sightless — organ. 

In  any  case  where  there  is  a  return  of  tension  at  a  con- 
siderable period  after  the  original  trephine  operation,  I 
advise  the  use  of  eserine  and  massage  by  the  Hnger 
through  the  medium  of  the  upper  lid  before  resorting  to 
further  surgical  interference. 

In  the  rush  of  hospital  work  it  has  not  been  found 
always  possible  to  make  readings  with  the  tonometer,  but 
undoubtedly  the  instrument  is  of  great  service,  especially 
in  doubtful  cases,  where  the  visual  acuity  is  normal,  or 
practically  so,  and  the  field  shows  hardly  any  contraction, 
and  thei'e  is  no  definite  cupping  of  the  optic  discs.  I  do 
not  think  the  tonometric  readings  alone  justify  one  in 
recommending  operation,  unless  there  are  definite  histories 
of  haloes  round  lights  or  definite  objective  signs. 

I  consider  that  operation  should  be  resorted  to  as  soon 
as  possible  after  a  definite  diagnosis  has  been  made. 

To  this  rule,  even,  there  are  exceptions,  as  illustrated  by 
two  cases  : 

(1)  A  very  feeble  old  man  with  undoubted  chronic 
glaucoma,  in  whom  the  expectation  of  life  is  not  long,  and 
under  myotica,  the  visual  acuity  and  the  fields  are  holding 
their  own. 

(2)  A  middle-aged  man,  whose  left  eye  operative  pro- 
cedure of  the  older  type  elsewhere  failed  to  save.  The 
right  eye  possesses  full  normal  acuity,  ^vith  a  perfect  field 
and  healthy  disc.  Vex-y  occasionally  he  has  had  slight 
mistiness  of  the  sight,  with  haloes  for  a  few  hours,  but  the 
nightly  instillation  of  a  weak  solution  of  eserin  has  pre- 
vented any  such  symptoms  for  at  least  two  years.  As  he 
is  a  sensible  fellow,  and  can  resort  to  surgical  assistance 
at  once  in  case  of  need,  I  do  not  feel  justified  in  recom- 
mending operation  unless  examination  reveals  any  incipient 
failing  on  the  part  of  the  eye  to  hold  its  own. 

The  number  of  recorded  cases  with  late  results,  many  of 
which  are  eyes  that  have  been  trephined  up  to  six  years, 
are  96. 
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As  to  final  results  : 


Per  cent 

Acute  glaucoma  improved 

14  =  70 

„              „           stationary 

.      5  =  25 

„              „          worse 

.      1  =    5 

Subacute  glaucoma  improved     . 

9  =  47 

„                   „           stationary   . 

8  =  42 

„                    „           worse 

2  =  11 

Simple  chronic  glaucoma  improved 

53  =  32 

stationary 

79  =  48 

worse 

32  =  20 

These  figui-es  refer  to  the  visual  acuity. 

With  regard  to  the  chronic  form,  those  that  were  worse 
were  due  (1)  to  recurrence  of  the  disease,  requiring 
further  operative  treatment ;  (2)  to  the  quiet  iritis  which 
■used  to  be  found  befoi-e  the  days  when  I  instilled  strong 
■atropine  solution  at  the  end  of  the  operation  ;  (3)  to 
opacification  of  the  lens,  not  the  result  of  trauma  to  it  at 
the  operation. 

Again  referring  to  the  statistics  in  Dr.  Little's  presi- 
dential address,  I  have  stated  that  he  said  62  per  cent,  of 
his  cases  of  chronic  glaucoma  retained  useful  vision  for 
years ;  but  in  the  statistics  presented  it  will  be  noted  that 
the  vision  was  improved  in  53,  it  was  stationary  in  79, 
and  only  worse  in  32 — that  is,  32,  48,  and  20  per  cent, 
"respectively. 

The  best  one  can  expect  in  most  cases  of  simple  chronic 
glaucoma  is  to  retain  the  vision  which  remains  at  the  time 
■of  operation,  and  if  80  per  cent,  is  the  true  proportion,  it 
is  far  superior  to  the  62  per  cent,  claimed  for  iridectomy, 
•and  I  consider  in  the  future,  with  the  experience  already 
gained,  the  percentage  of  retention  of  vision  as  good  as 
before  the  operation  will  be  even  greater. 

I  wish  to  express  my  obligation  to  Dr.  Lily  Stopford  for 
most  valuable  assistance  in  the  preparation  of  this  paper. 


Lieut.-Col.  Elliot  said  Mr.  Gray  Clegg  referred  to  irido- 
•cyclitis   as  a  result   of  leaving  a  disc  behind  in   t^e  eye. 
VOL.  xxxvii.  21 
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Though  he,  the  speaker,  had  washed  out  every  lost  disc, 
some  of  the  men  who  came  to  his  clinic  to  learn  left  discs 
inside,  and  he  found  that  they  did  more  mischief  trying  to 
get  them  out  than  if  the  cases  had  been  left  alone,  so  he 
had  insisted  on  their  leaving  them.  Yet  not  one  of  the^ 
cases  showed  iridocyclitis.  Why  should  an  aseptic  piece 
of  tissue,  which  was  isotonic  with  the  neighbouring  tissues, 
cause  iridocyclitis  ?  He  suggested  to  the  author  that  there 
were  other  causes  of  iridocyclitis  which  were  coincident 
with  the  disc  being  left  behind.  (2)  In  doing  a  trephining, 
there  v/as  a  danger  in  stopping  too  soon.  The  President 
had  called  attention  to  an  extremely  important  point,  viz. 
that  unless  a  piece  of  Descemet's  membrane  were  definitely 
removed,  a  filtering  scar  was  not  obtained  ;  and  if  one 
stopped  too  soon  in  trephining,  one  was  not  able  to  turn  a 
flap  out  and  get  the  Descemet's  membrane  away.  There 
Avould  be  a  danger  of  stopping  too  soon  if  one  had  one's 
tap  in  the  trephine  too  low.  He  therefore  thought  it 
better  not  to  have  the  tap-hole  low  down  on  the  trephine 
as  Mr.  Clegg  had  suggested. 

The  author  also  spoke  of  the  visual  fields.  One  did 
not  often  get  a  great  improvement  in  the  visual  fields  even 
in  very  successful  operations  for  chronic  glaucoma.  But 
where  there  was  a  congestive  element  in  the  case,  and 
operation  was  done  in  the  congested  stage,  the  case  being 
fairly  acute,  his  experience  was  that  one  might  count  on 
improvement  in  the  visual  fields.  He  believed  that  in  the 
chronic  cases  the  atrophy  of  nerve  proceeded  at  sich 
a  pace  that  one  could  not  hope  to  improve  the  visual 
fields. 

Mr.  Harrison  Butler  said  that  recently  he  lost  two 
discs,  but  they  caused  no  harm  whatever. 

The  President  said  his  experience  had  been  similar  to 
Mr.  Hai'rison  Butler's ;  he  had  lost  three  discs,  and  there 
was  no  harm  whatever. 

Mr.  Gray  Clegg  (in  reply)  said  he  had  seen  one  case — 
not  his  own — of  trephine  disc  left  inside  the  globe  which 
was  followed  by  troublesome  iridocyclitis.    In  no  case  had 
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he  left  the  disc  in.  He  did  not  attempt  to  cut  out  the 
disc  ;  he  only  endeavoured  to  perforate  the  sclera  in  the 
anterior  portion,  so  as  to  get  half  the  disc  out.  It  was  a 
very  important  matter  to  get  away  the  posterior  layer.  In 
one  case  recently,  as  stated  in  his  paper,  tension  returned 
five  weeks  later,  although  the  eye  had  stood  strong  atro- 
pine for  four  weeks,  and  he,  the  speaker,  could  not  find 
fault  with  the  operation.  He  showed  the  case  to  his 
colleagues,  and  they  concluded  with  him  that  the  Avhole 
thickness  of  the  disc  had  not  been  removed,  and  that  a 
piece  of  Descemet^s  membrane  must  have  been  left, 
sufficient  for  healing  to  take  place  across.  Almost  always, 
if  a  third  or  half  of  the  disc  were  taken  away,  provided 
the  posterior  layer  were  included,  a  good  result  Avould  be 
obtained. 
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XIII.  MISCELLANEOUS. 

1 .    The  evolution  of  the  ophthalmoscope. 

By  W.  H.   McMuLLEN. 

Like  many  other  important  inventions  and  discoveries, 
that  of  the  ophthahnoscope  was  the  result  of  the  comple- 
tion and  co-ordination  by  an  exceptionally  gifted  indi- 
vidual of  the  work  of  many  previous  investigators. 

From  the  very  earliest  times  the  glowing  appearance 
of  the  eyes  of  certain  animals  when  seen  in  a  dim  light 
must  have  attracted  notice.  The  phenomenon  was  referred 
to  by  many  writers  of  antiquity,  and  formed  the  subject 
of  much  vague  and  fantastic  speculation,  devoid  of  any 
basis  of  scientific  observation  until  early  in  the  nineteenth 
century. 

Mery  (1),  in  the  year  1704,  having  accidentally  held  a 
cat  under  water,  noticed  that  he  was  then  able  to  see  the 
blood-vessels  and  the  colour  of  the  retina.  He  was 
probably  the  first  man  to  see  the  details  of  the  fundus  in 
the  living  eye.  Five  years  later  (1709)  de  la  Hire  (2) 
gave  a  correct  explanation  of  Mery's  observation,  showing 
that  immersion  under  water  abolished  refraction  at  the 
surface  of  the  cornea,  and  thus  enabled  the  fundus  details 
to  be  seen.  For  more  than  a  century  after  this  the  possi- 
bility of  examining  the  fundus  details  in  the  living  eye 
appears  to  have  been  lost  sight  of,  and  the  phenomenon  of 
the  glowing  eye  engrossed  the  attention  of  all  students. 
The  glow  was  supposed  to  be  due  to  spontaneous  develop- 
ment of  light  within  the  eye,  under  the  influence  of  the 
nervous  system,  and  was  thought  to  become    more  vivid 
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when  the  animal  was  excited.  It  was  not  until  the  year 
1810  that  it  was  proved  by  Prevost  (3)  to  be  due  to 
reflection  of  light  from  the  eye,  as  it  was  never  visible  in  a 
room  from  which  light  was  completely  excluded.  In  the 
same  year  Gruithuisen  (4)  traced  the  effect  to  the  opera- 
tion of  the  tapetum,  and  Rudolfi  (5)  observed  that,  in 
order  to  see  the  glow,  the  observer  must  look  into  the  eye 
in  a  certain  direction.  Further  observations  on  this  sub- 
ject were  published  by  several  authors  during  the  next 
forty  years.  Among  these  the  work  of  Briicke  is  of  most 
importance.  In  a  paper  (6)  published  in  1845  he  clearly 
described  the  conditions  under  which  the  g-lowingf  reflex 
becomes  visible,  and  correctly  explained  the  varying  colour 
of  this  reflex.  He  described  his  method  of  examination 
as  follows  :  "  I  took  in  one  hand  a  lighted  candle,  from 
which  proceeded  the  only  light  which  illuminated  the 
room ;  in  the  other  I  held  an  opaque  screen  of  paper  or 
wood,  and  shutting  one  eye,  placed  myself  opposite  the 
animal,  lying  in  a  corner  of  the  room,  so  that  its  head  lay 
in  the  visual  axis  of  my  open  eye.  The  screen  and 
candle  were  held  close  to  the  visual  axis  in  such  a  way 
that  the  screen  shielded  my  eye  from  the  candle." 

The  blackness  of  the  human  pupil  was  a  thing  that 
had  hitherto  attracted  little  attention,  being  usually 
attributed  to  complete  absorption  of  the  light  entering  the 
eye  by  the  pigmented  coats.  In  fact,  a  full  explana- 
nation  of  it  does  not  appear  to  have  been  given  until 
Helmholtz  gave  it  in  1851  in  his  treatise  on  the  ophthal- 
moscope. 

A  reflex  from  the  pupil  of  the  human  eye  had  been 
observed  in  certain  abnormal  conditions,  but  the  possibility 
of  seeing  such  a  reflex  in  the  normal  human  eye  was  not 
recognised  until  the  year  1846,  when  W.  Gumming,  at 
that  time  house-surgeon  to  the  London  Hospital,  published 
a  very  notable  and  suggestive  paper  (7)  entitled  "  On  a 
Luminous  Appearance  of  the  Human  Eye.''  Gumming 
showed  that  it  was  possible  to  see  light  reflected  from  the 
fundus  in  the  normal  human  eye  by  a  method  of  examina- 
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tion  similar  to  that  employed  by  Briicke  in  the  examina- 
tion of  animals'  eyes.  He  stated  the  conditions  necessary 
for  seeing  this  luminosity  as  follows:  (a)  "That  the  eye 
must  be  at  some  distance  from  the  source  of  light,  the 
distance  being  greater  in  proportion  to  the  intensity  ;  (h) 
that  the  rays  of  light  diffused  around  the  patient  (and 
sometimes  around  the  eye  itself)  should  be  excluded  ; 
(c)  that  the  observer  should  occupy  a  position  as  near  as 
possible  to  the  direct  line  between  the  source  of  light  and 
the  eye  examined/'  He  noted  the  variation  in  colour  and 
intensity  of  the  reflex  Avith  the  movements  of  the  eye,  and 
discussed  the  source  of  the  reflection,  coming  to  the  con- 
clusion that  it  occurred  mainly  at  the  surface  of  the 
choroid.  It  is  particularly  noteworthy  that  Cumming 
regarded  the  possibility  of  seeing  the  fundus  reflex  not 
merely  as  an  interesting  scientific  discovery,  but  as  afford- 
ing a  valuable  means  of  clinical  examination,  as  the 
following  passage  from  his  paper  shows  :  '^  The  establish- 
ment of  the  fact  of  a  similar  reflection  from  the  human 
eye  to  that  from  the  eyes  of  animals  appears  to  be  chiefly 
important  in  its  adoption  as  a  mode  of  examining  the 
posterior  part  of  the  eye.  The  retina  and  choroid, 
hitherto  concealed  in  the  living  eye,  and  little  opportunity 
being  afforded  of  examining  their  condition  after  life,  in 
consequence  of  their  diseases  not  terminating  fatally,  con- 
siderable uncertainty  has  hitherto  attended  the  diseases 
ascribed  to  these  structures ;  but  the  existence  of  this 
luminosity,  its  non-existence,  or  abnormal  appearance  may 
enable  us  to  detect  changes  in  these  structures  hitherto 
unknown,  or  satisfactorily  to  see  those  which  we  only 
suspected." 

In  1847,  a  year  after  Cumming,  Briicke  (8)  described 
the  appearance  of  luminosity  in  the  normal  human  eye 
examined  in  this  way.  It  appears  certain  that  Briicke 
made  his  observation  independently,  for  a  fcAv  months 
after  the  publication  of  his  paper  on  the  subject,  having 
then  heard  of  Cumming's  experiments,  he  published  a 
short  addendum   (9)   acknowledging  the  priority  of  Cum- 
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ming's  observations.  Briicke,  however^  made  an  even 
nearer  approach  to  the  discoveiy  of  the  ophthalmoscope, 
as  is  shown  by  the  following  extract  from  his  paper  : 
"  When  I  had  shown  this  experiment  to  a  few  of  my 
friends,  Dr.  Carl  von  Erlach  said  to  me  that  a  long  time 
ago  he  had  seen,  through  his  spectacles,  the  eyes  of  one 
•of  his  friends  glow.  He  had  also  questioned  me  about  it 
once  a  year  before,  but  we  were  interrupted  and  the  fact 
was  not  mentioned  again.  tie  had,  howevei',  often  since 
•seen  the  appearance,  and  had  noted  that  while  he  saw  it 
his  spectacles  shone  (spiegele).  He  was  able  immediately 
to  see  my  eye  glow  when  I  stood  before  him  with  my  back 
turned  towards  the  lamp,  so  that  I  saw  the  reflected  image 
■of  the  lamp  in  one  of  his  spectacle  lenses.'' 

It  was  in  the  year  1847  that  the  first  ophthalmoscope 
was  invented  by  Charles  Babbage,  one  of  the  most 
distinguished  of  British  mathematicians.  Unfortunately, 
no  account  of  this  instrument  was  published  until  the  year 
1854,  when  Wharton  Jones  (10)  in  a  "  Report  on  the 
Ophthalmoscope,"  published  in  the  Medico-Chinirglcal 
Review,  wrote  as  follows  :  "  It  is  but  justice  that  I  should 
here  state,  however,  that  seven  years  ago  Mr.  Babbage 
showed,  me  the  model  of  an  instrument  that  he  had  con- 
trived for  the  purpose  of  looking  into  the  interior  of  the 
eye.  It  consisted  of  a  bit  of  plain  mirror,  with  the  silver- 
ing scraped  off  at  two  or  three  small  spots  in  the  middle, 
fixed  within  a  tube  at  such  an  angle  that  the  rays  of  light, 
falling  on  it  through  an  opening  in  the  side  of  the  tube, 
were  reflected  to  the  eye  to  be  observed,  and  to  which  one 
end  of  the  tube  was  directed.  The  observer  looked 
through  the  clear  spot  of  the  mirror  from  the  other  end." 

Wharton  Jones  was  a  man  of  high  character  and  great 
scientific  ability,  and  there  is  'no  reason  to  doubt  the 
accurracy  of  the  above  statement,  more  particularly  as  he 
was  probably  responsible  for  the  failure  of  Babbage  to 
pursue  his  investigations.  As  there  is  a  reference  to  this 
subject  in  Mr,  Brudenell  Carter's  Text-book  of  Ophthal- 
mic Surgery,  I  wrote  to  him   a  few  days  ago  to  ask  if   he 
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could  tell  me  anything  more  about  it.  Mr.  Brudenelli 
Carter,  now  in  his  89th  year,  very  kindly  replied  to  my 
letter  and  wrote  on  April  25th,  1917  :  "I  cannot  now 
remember  any  further  detail,  except  that  Wharton  Jones- 
committed  the  monumental  folly  of  condemning  the  instru- 
ment, so  that  Babbage  threw  it  aside  as  a  toy  of  which  he- 
thought  no  more." 

While  to  Babbage  belongs  the  distinction  of  having 
first  invented  the  ophthalmoscope,  and  while  we  may 
justifiably  take  pride  in  the  fact  that  this  achievement 
stands  to  the  credit  of  one  of  our  countrymen,  that  does 
nor  detract  from  the  honour  due  to  Helmholtz  as  the  man 
who  devised  and  made  known  to  the  world  the  instrument 
which  revolutionised  ophthalmology. 

Helmholtz's  monograph  (11)  published  in  1851,  was  a 
mastei'ly  work.  In  it  he  clearly  expounded  the  optical 
problems  to  be  solved,  and  showed  the  necessity  of  a 
method  of  looking  into  the  eye  exactly  in  the  direction  of 
the  incident  light.  He  explained  how  this  could  be 
achieved  by  the  use  of  a  transparent  mirror,  and  described 
a  really  practical  instrument  for  the  examination  of  the 
fundus  details.  The  construction  of  Helmholtz's  instru- 
ment is  probably  familiar  to  all  members  of  this  Society. 
It  consisted  essentially  of  a  transparent  reflector,  composed 
of  three  thin  plane  parallel  plates  of  glass,  set  at  an  angle 
to  reflect  the  greatest  possible  amount  of  light  into  the 
eye,  while  on  the  observer's  side  of  the  mirror  was  a 
-holder  for  a  concave  lens  to  enable  the  fundus  details  of 
the  patient's  eye  to  be  seen  clearly.  In  addition  this 
treatise  contained  exhaustive  studies  of  various  points  in 
relation  to  the  instrument,  e.  g.  the  advantages  of  multiple- 
reflecting  plates  over  single,  the  most  advantageous  angle 
of  reflection  with  different  numbers  of  plates,  the  polarisa- 
tion of  light  reflected  by  multiple  plates  and  consequent 
diminution  of  the  corneal  reflex,  the  optical  principles 
underlying  the  formation  of  the  erect  image,  and  the 
calculation  of  its  magnification.  He  referred  to  the- 
possibility    of    using    two   convex    lenses,    in   place    of    a 
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concave  lens^  for  observation  of  the  image^  but  did  not 
describe  the  indirect  method  as  we  know  it.  He  noted 
the  insensibility  of  the  optic  disc.  He  indicated  the 
possibilit}'  of  determining  the  refraction  of  the  eye  with 
his  instrument,  and,  as  showing  his  appreciation  of  it& 
clinical  importance,  I  quote  the  following  sentence  :  "  In 
brief,  I  believe  I  may  hold  the  expectation,  not  to  be 
exaggerated,  that  all  the  alterations  of  the  vitreous  body 
and  of  the  retina,  which  until  now  have  been  found  in 
cadavers,  will  also  be  recognisable  in  the  living  eye,  a 
possibility  which  appears  to  give  promise  of  the  greatest 
advances  in  the  hitherto  undeveloped  pathology  of  these 
structures." 

There  is  reason  to  believe,  however,  that  Helmholtz 
did  not  at  first  fully  realise  the  epoch-making  character 
of  his  invention.  It  Avas  von  Graefe  who  first  grasped 
this.  Bonders  (J  2)  in  1886,  in  the  course  of  an  address, 
on  the  occasion  of  the  presentation  to  Helmholtz  of  the 
Graefe  medal  of  the  Heidelberg  Ophthalmol ogical  Society, 
referred  to  this  matter  as  follows  :  "  He  {i.  e.  Helmholtz) 
never  thought,  or  at  least  he  never  said,  that  the  new 
instrument  implied  the  dawning  of  a  new  era  for  ophthal- 
mology. Von  Graefe  felt  it  immediately.  AVhen  he,  for 
the  first  time,  saw  the  background  of  the  eye,  with  its 
nerve  entrance  and  its  blood-vessels,  his  cheeks  reddened, 
and  he  called  out  excitedly,  '  Helmholtz  has  unfolded  to 
us  a  new  world  ! '  " 

Helmholtz  (13),  in  his  speech  on  this  occasion,  gave  the 
following  interesting  account  of  its  discovery  :  "  The 
ophthalmoscope  has  unfolded  itself  to  me  simply  out  of 
the  necessity  of  discussing,  in  my  lectures  on  physiology, 
the  theory  of  emission  of  light  from  the  eye.  Why  does 
the  human  eye  not  glisten  under  ordinary  circumstances, 
since  in  its  background  there  is  situated  a  spot — small, 
indeed,  but  clear  white ;  that  is  to  say,  the  end  of  the 
optic  nerve,  which  must  reflect  light  in  the  same  way  as 
the  most  sparkling  tapetum  of  animals'  eyes  ?  Why  do 
animals'  eyes   shine  with  such   remarkable  lustre,  though 
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they  may  be  only  illuminated  by  a  small  distant  flame  ? 
These  questions,  when  once  proposed,  were  not  difficult 
to  answer,  and  now  the  answer  is  known  to  everybody. 
Once  answered,  they  furnished  the  means  of  lighting  up 
the  eye  of  another  human  being  and  of  seeing  it  plainly." 
It  appears,  therefore,  that  the  discovery  of  the  ophthalmo- 
scope is  another  example  of  a  result  of  enormous  practical 
importance  following  research  in  pure  science,  in  some 
degree  comparable  to  the  revolution  in  medicine  and 
surgery  which  began  with  the  study  by  Pasteur  of  the 
crystals  of  tartaric  acid. 

Among  the  chief  defects  of  Helmholtz's  ophthalmo- 
scope were  inadequacy  of  illumination,  an  inconvenient  and 
time-consuming  arrangement  for  changing  the  lenses,  and 
the  fact  that,  owing  to  the  distance  between  the  eyes  of 
patient  and  observer,  the  field  of  view  of  the  fundus 
was  small.  Nearly  all  the  extremely  numerous  modifica- 
tions of  the  instrument  since  introduced  were  designed 
to  overcome  to  a  greater  or  less  degree  these  various 
defects. 

Improvement  in  the  illumination  was  secured  by  the 
use  of  a  mirror,  either  with  a  portion  of  the  coating 
removed  from  a  small  area,  or  with  a  perforation  in  the 
centre.  In  1851,  only  a  few  months  after  the  publication 
of  Helmholtz's  treatise,  Epkens  (14),  a  Dutch  mechanic, 
constructed  an  ophthalmoscope  with  a  plane  mirror,  with 
the  coating  reinoved  from  an  oval  area  in  the  centre. 
Ruete  (15),  in  1852,  used  a  perforated  concave  mirror,  and 
described  the  indirect  method  of   examination. 

An  improvement  in  the  method  of  changing  the  lenses 
was  very  soon  devised  by  Rekoss,  an  instrument  maker 
of  Konigsberg,  who  modified  the  original  Helmholtz 
instrument  by  the  addition  of  two  superposed  rotating 
metal  discs,  each  containing  four  concave  lenses  of 
different  strengths  and  a  clear  aperture. 

Innumerable  patterns  of  ophthalmoscopes  have  since 
been  designed.  Every  conceivable  form  of  reflector  has 
been  employed — plane,  convex,  and  concave  mirrors,  with 
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"the  most  various  curvatures  and  diameters,  combinations 
of  plane  and  convex  mirrors  with  convex  lenses,  silvered 
lenses,  totally  reflecting  prisms,  and  the  cemented  surface 
of  a  NicolFs  prism. 

As  regards  the  arrangements  for  changing  the  lenses 
iDchind  the  sight-hole,  one  may  group  the  various  devices 
into  four  classes  :  (1)  Holders  or  clips  into  which  lenses 
were  inserted  singly,  as  in 'Liebreich's  small  ophthalmo- 
scope, which  is  the  most  familiar  example   of  this  class. 

(2)  Modifications  of  the  Rekoss  disc — single,  double,  or 
triple  discs,  or  one  or  two  discs  with  a  segment  of  another. 

(3)  One  or  more  narrow  plates  with  i-ows  of  lenses 
arranged    to    slide   up    and    down    behind  the  sight-hole. 

(4)  The  magazine  arrangement  devised  by  Couper,  which 
is  also  employed,  in  combination  with  a  disc,  in  the 
familiar  Morton's  ophthalmoscope. 

The  advantage  of  being  able  to  approach  very  close  to 
the  patient's  eye  for  direct  examination,  and  at  the  same 
time  looking  perpendicularly  through  the  correcting  lens, 
led  to  the  introduction  of  various  forms  of  tilting  or 
obliquely  set  mirrors. 

Time  will  only  permit  of  the  bare  mention  of  the  con- 
siderable class  of  large  fixed  instruments  usually  designated 
demonstrating  ophthalmoscopes.  Two  examples  are  ex- 
hibited in  the  next  room — Liebreich's  (1855)  and  Priestley 
Smith's  (1874).  Instruments  have  also  been  designed  to 
enable  two  or  three  observers  to  examine  the  fundus 
simultaneously. 

For  a  time  binocular  ophthalmoscopes  enjoyed  con- 
siderable popularity.  The  first  of  these  was  designed  by 
Giraud-Teulon  (1861).  It  was  found  in  practice  that 
there  was  little  advantage  in  getting  a  binocular  view  of 
the  fundus,  and  no  binocular  instrument  could  be  made 
as  simple  and  convenient  to  use  as  a  molecular  one. 

The  first  electric  ophthalmoscope  was  invented  by 
Dennett,  of  New  York,  in  1884.  In  1886,  Dr.  Thomas 
Reid,  of  Glasgow,  designed  an  interesting  electric  oph- 
thalmoscope with  a  prismatic  reflector  and  a  micrometer 
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scale,  an  image  of  which  was  projected  on  the  fundus. 
This  instrument  was  shown  at  a  meeting  of  this  Society, 
but  never  placed  on  the  market.  We  have  the  original 
model  on  exhibition  here  to-day.  Another  early  type  of 
British  design  is  Juler's  (1886),  which  we  are  also  able  to 
show.  Most  of  the  recent  developments  of  this  type  are, 
of  course,  familiar  to  all  ophthalmologists. 

This  brief  review  of  the  evolution  of  the  ophthalmo- 
scope is  necessarily  incomplete.  Time  will  not  permit  of 
any  description  of  many  interesting  types,  such  as  various 
forms  of  autophthalmoscope,  nor  of  the  recent  develop- 
ments in  reflexless  ophthalmoscopy,  in  which  Gullstrand^s 
work  is  pre-eminent ;  but  I  trust  the  short  account  I  have 
given  will  suffice  to  lend  interest  to  the  exhibition  of 
ophthalmoscopes  in  the  next  room. 

In  conclusion,  T  wish  to  tender  my  thanks  to  all  those 
gentlemen  who  have  kindly  lent  instruments  for  exhibition 
at  this  meeting. 

LlTEltA'J'UKE. 

(Ij  Mkky. — Annales  de  I'Academie  des  Sciences,  1704, 
p.  261  (cited  by  Zander,  '•'  Der  Augenspiegel,''  Leipzig, 
1859). 

(2)  De  la  Hire. — Ihid. 

(3)  Prevost. — Bihlioiheque  Brittanique,  xlv.,  1810  (cited, 
by  Zander,  ibid.). 

(4)  Gruithuisen. — Beitrlige  znr  Physiognosie  und  Eau- 
tognosie  (cited  by  Zander,  ihid.). 

(5)  Rddolfi. — Lehrhnch  der  Physiulogie  (cited  by  Zander,. 
ihid.) . 

(6)  Brijcke. — Mailer's  Archiv.,  1845,  p.  387. 

(7)  W.  Gumming. — Medico-Chirurgical  Traij-s.,  vol.  xxix, 
1846,  p.  283. 

(8)  Brucke. — Milller's  Archiv.,  1847,  p.  225. 

(9)  Bricks.— Ihid.,  p.  479. 

(10)  Wharton  Jones. — British  and  Foreign  Medico- 
Chirurgical  Review,  vol.  xiv,  1854,  p.  549. 
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(11)  Helmholtz.  —  Beschreibuny     eiiies     Augenspiegels, 
Berlin,  1851. 

(12)  Bonders. — Klin.   Monatshl.,    1886    (translation    in 
Oph.  Rev.,  vol.  vi,  1887,  p.  65). 

(13)  Helmholtz. — Ibid. 

(14)  Epkens. — NederJ.  Weel'bl.  voor  Geneesk,  1851  (cited 
•by  Zander). 

(15)  RuETE. — Der    Augensjriegel     und    das     Optometer, 
'Gottingen,  1852. 


2.   The    apocritic  principle   and  the    evolution   of  visual 
perceptions. 

By  J.   Herbert  Parsons. 

When  crystals  separate  out  from  a  solution  certain 
tnolecules  detach  themselves  from  all  others  of  a  different 
kind,  group  themselves  in  a  particular  manner,  and  pro- 
duce or  create  a  mass  of  material  which,  while  retaining 
essential  characteristics  of  the  original  molecules,  becomes 
endowed  with  entirely  new  physical  properties. 

When  a  cat  perceives  a  mouse  he  receives  a  vast 
number  of  sensory  impressions.  Visual  impressions 
convey  to  him  the  shape  and  colour  of  the  mouse,  and  in 
addition  those  successive  variations  in  shape  and  colour 
and  relationship  to  surrounding  objects  which  constitute 
the  visual  impressions  of  movement.  Olfactory,  auditory, 
"tactile,  and  other  sensations  derived  from  the  mouse  have 
their  specific  characteristics  in  relationship  to  the  cat. 
None  of  these  impressions  taken  alone  or  in  groups,  or 
even  altogether,  suffice  to  constitute  the  perception  of  the , 
mouse  by  the  cat.  The  mouse  is  perceived  as  a  mouse, 
and  indeed  as  a  particular  and  unique  mouse,  only  when 
many  or  all  of  the  sensory  impressions  are  sifted  out  of 
their  context  and  selected  and  organised  into  a  new 
-complex  unit.  That  unit  is  a  new  creation.  While  it 
retains  many  of    the   essential    characteristics  of   its   con- 
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stituent  sensory  "  molecules  "  it  endows  them  with  entirely 
new  properties.  The  sensations  have  been  synthesised 
into  a  perception,  the  outstanding  feature  of  which,  as 
emphasised  by  Prof.  Stout,  is  the  "  meaning ''  which 
it  carries  with  it,  and  which  is  truly  and  scientifically 
described  as  being  created  by  the  synthesis.  The  percep- 
tion is  as  diiferent  from  the  sensory  "  molecules  "  as  the 
crystal  from  the  solution. 

When  a  man  talks  of  mice  he  thinks  of  the  mouse  in 
general  and  not  of  any  particular  mouse  in  a  particular 
felt  situation.  This  generalisation  or  iiniversalisation  is  a 
concept.  It  differs  as  much  from  a  percept  as  the  latter 
from  a  sensation.  The  concept  is  born  as  the  result  of  a 
similar  creative  process  wherein  perceptual  "  molecules  " 
are  segregated  and  resynthesised. 

This  creative  process,  which  I  call  the  apocritic  prin- 
ciple, is  a  fundamental  process  pervading  the  whole  of 
evolution.  It  can  be  analysed,  as  we  have  seen,  into  two 
consecutive  stages — (a)  a  selective  segregation  and  (b)  a 
creative  synthesis.  Doubtless  these  stages  are  only  an 
imaginary  analysis  :  they  are  in  reality  a  single  process. 
So  far  as  we  have  gone  the  apocritic  principle  is  little 
more  than  a  somewhat  grandiose  term  for  a  schematic 
description  of  patent  facts.  If  it  has  no  more  value  than 
that  our  already  overburdened  scientific  terminology  might 
well  be  spared  this  further  addition.  I  think,  however,, 
that  if  it  is  kept  in  mind  as  an  analytical  principle  it 
will  be  found  to  possess  the  truly  greater  value  of  a 
working  hypothesis,  throwing  light  on  some  very  obscure 
problems  and  perhaps  pointing  the  way  to  further  re- 
search. I  propose  to  illustrate  my  meaning  by  applying 
this  touchstone  to  visual  sensations  and  perceptions. 

The  fundamental  property  of  living  matter,  from  the 
lowest  organism  to  the  highest,  may  be  termed  either 
irritability  or  movement,  according  as  it  be  viewed  from, 
the  subjective  or  the  objective  standpoint.  Irritability  is 
the  property  of  the  organism  to  respond  to  stimulus  ; 
movement    is  the    objective  response.      The  stimulus  with. 
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which  we  are  now  specially  concerned  is  light.  Light, 
from  the  objective  point  of  view,  consists  of  the  luminous 
spectrum  and  the  infinite  combinations  of  its  parts.  It 
is,  however,  to  be  noted  that  from  this  physical  or  objec- 
tive point  of  view,  the  luminous  spectrum  is  only  part  of 
a  wider  gamut  which  includes  heat  on  the  one  side  and 
chemical  action  on  the  other,  aud  that  both  heat  and 
chemical  action  overlap  the  luminous  field.  It  is  equally 
important  from  the  subjective  point  of  view  to  remember 
that  the '  evolution  of  the  sensory  organs  is  a  continual 
differentiation  to  subserve  stimuli  of  a  more  precise  and 
specific  nature.  Thus,  the  radiant  energy  which  falls  upon 
the  lowliest,  merely  sentient  organism,  must  arouse  in  it  a 
simple  sensory  i-esponse  which  we  may  conceive  as  being 
more  allied  to  our  tactile  sensation  than  any  other.  In 
other  words,  the  chaotic  congeries  of  stimuli  arouses  a 
sentiency  Avhich  is  simple  only  from  want  of  differentia- 
tion, and  this  in  turn  gives  rise  to  a  simple  motor  response. 
As  we  ascend  the  animal  scale  the  differentiation  of  nerve 
structui-e  is  equivalent  to  the  development  of  specific 
resonators.  Yet,  if  we  bear  the  apocritic  principle  in 
mind,  we  shall  anticipate  (1)  that  the  differentiated  sen- 
sory response  will  still  retain  a  substratum  of  its  chaotic 
origin,  and  (2)  that  differentiation  will  be  indissolubly 
bound  up  with  brand  new  and  unexpected  properties. 
By  (1)  I  mean  this — that  if  our  surmise  is  accurate,  that 
the  chaotic  stimulus  produces  a  sensory  reaction  of  the 
tactile  type,  then  the  tactile  element  will  not  be  lost,  but 
only  submerged  in  all  subsequent  differentiations.  Doubt- 
less the  more  precise  the  differentiation  the  more  sub- 
merged the  tactile  element,  yet  I  think  that  neurologists 
will  bear  me  out  in  the  statement  that  even  in  the  highest 
visual  and  auditory  perceptions  the  tactile  element  is  not 
wholly  absent.  With  regard  to  (2)  I  may  make  the  same 
vast  stride  to  the  highest  sensory  differentiations  and; 
point  out  that  the  visual  and  auditory  differentiations  give 
rise  to  the  wholly  new  phenomena  of  projicience,  marking 
an  advance  in  the  potentialities  of  the  animal  comparable- 
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only  to  the  later  creation  of  the  concept.  I  need  scai'cely 
•express  my  indebtedness  to  Prof.  Sherrington's  writings 
in  this  connection. 

By  wfiy  of  analogy  I  may  mention  the  diffei'entiation 
of  the  cell  in  its  physiological  relations.  No  matter  how 
•differentiated  a  cell  may  become,  it  still  retains  its  funda- 
mental cytological  characteristics,  most  obvious  in  those 
associated  with  nutrition,  growth,  and  reproduction.  In 
fact,  Dohrn's  principle  of  functional  change,  the  retention 
of  all  the  fundamental  properties  of  protoplasm  by  even 
the  most  highly  differentiated  cell,  holds  good  also  for 
those  higher  functional  manifestations  with  which  we  are 
here  pi'imarily  concerned. 

There  is  reason  to  believe  that  the  earliest  outward  and 
manifest  sign  of  the  differentiation  to  luminous  energy  is 
the  development  of  pigment  cells  on  the  surface  of  the 
body.  They  are  at  first  widely  distributed,  and  we  can 
scarcely  conceive  the  sensory  response  as  being  other 
than  a  very  slight  modification  of  the  tactile  sense.  If, 
as  is  probable,  it  thus  early  contains  the  germ  of  proji- 
cience  it  must  be  in  a  very  rudimentary  manner,  manifest- 
ing itself  only  in  the  more  precise  motor  response — whether 
positively  or  negatively  phototropic. 

With  the  development  of  axial  symmetry  and  meta- 
merism the  visual  cells,  as  they  may  now  be  called, 
become  aggregated  anteriorly  and  their  projicient  function 
becomes  accentuated. 

When  we  reach  the  lower  mammals,  such  as  the  rabbit, 
the  function  of  the  visual  organ  is  pre-eminently  projicient. 
It  is  characterised  by  enormously  wide  lateral  fields.  On 
teleological  grounds,  if  on  no  other — and  they  are  abun- 
dant— it  must  be  conceded  that  the  appreciation  of 
movement  is  the  prime  function  of  these  oi'gans.  The 
•tactile  element  has  become  specialised  to  respond  to 
luminous  stimuli.  Just  as  the  finger  passing  over  the 
skin  arouses  the  appreciation  of  movement,  so  the  light 
passing  over  the  retina ;  but  whereas  one  is  referred  to 
.the  immediate  environment,  the   other   is   projected    into 
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the  outer  world.  The  physiological  characteristic  of  each 
is  the  successive  stimulation  of  serial  end-organs.  The 
psychical  equivalent  of  the  tactile  stimuli  is,  first,  "  some- 
thing touching,"  next  "  something  touching  which  moves." 
In  its  primitive  form  we  must  regard  any  other  perceived 
qualities  as  vague  and  chaotic,  such  as  we  ourselves  can 
only  dimly  conjecture.  With  increased  differentiation 
appreciation  of  size,  shape,  and  temperature  are  succes- 
sively born  out  of  the  void.  So,  too,  the  primitive  light 
sense  arouses  the  vague  appreciation  of  "  something 
bright  "  and  of  "  something  bright  which  moves."  The 
pigment  cells  absorb  the  heat  and  actinic  radiations  as 
■well  as  the  luminous,  and  the  ti-ansformed  energy  must 
produce  effects — partly  nutritive  and  metabolic — perhaps 
also  effects  in  consciousness,  but  if  so,  effects  which  are 
vague  and  chaotic  and  undifferentiated.  Very  early, 
however,  the  something  bright  is  a  something  in  the  outer 
world,  and  moreover  in  a  definite  position  in  space  with 
regard  to  the  organism.  Similarly  its  movement  in  space 
is  more  or  less  accurately  referred  to  its  spatial  relations 
with  the  individual.  Only  with  increasing  differentiation 
does  the  something  become  more  or  less  definitely  endowed 
successively  with  size  and  shape  and  colour,  contempora- 
neously, with  ever  increasing  precision,  with  more  accurate 
localisation  and  tri-dimensional  qualities. 

Let  us  now  turn  to  the  fully-developed  visual  functions 
of  man,  so  far  as  we  have  yet  been  able  to  elucidate  and 
analyse  them.  It  is  customary  in  our  test-books  to 
•divide  visual  perceptions  into  thi-ee  categoi'ies,  dependent 
upon  (1)  the  light  sense,  (2)  the  form  sense,  and  (3)  the 
•colour  sense.  This  is  a  convenient  and  for  physiological 
and  clinical  purposes  a  satisfactory  classification,  except 
that  it  leaves  out  of  account  the  important  fourth  sense 
— the  sense  of  movement,  which  we  have  seen  to  be 
primitive.  Obviously,  so  far  as  visual  psychology  is  con- 
<5erned,  the  light  sense  is  the  fundamental  and  most 
primitive  element  in  consciousness.  Applying  the  apo- 
■critic    touchstone    it    is    a    segregation    of    those    tactile 
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qualities  of  delimited  areal  sensations  which  are  due  to  a 
certain  group  of  radiant  stimuli  from  those  which  are  due 
to  other  groups  of  stimuli  produced  by  radiant  energy,  all 
of  which  enter  into  the  production  of  the  primitive  chaotic 
tactile  sensation.  Owing  to  the  differentation  of  the 
nervous  structures  this  selective  segregation  is  not  only 
rendered  possible,  but  their  re-synthesis  into  a  new  com- 
plex is  potentialised.  This  re-synthesis  emerges  in  con- 
sciousness as  a  newly  created  light  sense  which,  while 
retaining  the  areal  characteristics  of  the  primitive  tactile 
chaos,  has  become  endowed  with  the  functions  of  pro- 
jicience  and  the  discrimination  of  light  and  shade. 

The  same  touchstone  may  be  equally  applied  to  the  form 
sense.    The  primitive  chaotic  tactile  sense  already  possesses 
dim  adumbrations  of  form  or  areal  delimitation — this  is  the 
really  primitive  form  sense,  and  it  has  no  visual  properties 
in  consciousness.      The  second  stage  in  its  visual  develop- 
ment is  the  vague  sense  of  form  which   accompanies  the 
visual  perception   of   a  bright,  moving  object  on   a   dark 
background  or  vice-versa.      But   the   term   "  form  sense," 
as  commonly  understood   and  applied,  refers  only  to   the 
precise  discrimination  of  form  by  central  vision.      This  is 
the  third  stage  of  the  development  of  the  form  sense,  and 
itself  is  divisible  into  degrees  of  lower  and  higher  develop- 
ment.     In   this  third  stage  structural  differentiation  and 
concomitant  functional  development — the  type  and  arrange- 
ment of  the  cones  in  the  macula  on  the  one  hand,  and  the 
increased  precision  of  temporal  and  spatial  induction,  etc., 
on  the  other — so  alter  the  segregated  elements  and  their 
final  re-synthesis  that  a  hitherto  unknown  precision  in  the 
perception   of  areal   delimitation  is  acquired.      At  a  later 
stage    this    newly   acquired    "  sense "    is    correlated    with 
other  newly  acquired  psychical  attainments ;   these   inter- 
act with  and  facilitate   each   other,  so   that  the  perception 
of  letters,  etc.,  is  facilitated.     It  is  these  higher  grades  of 
the  still  so-called  form  sense  which  are  investigated  in  the 
clinical  estimation  of  visual  acuity. 

Throughout    its    evolution    and    development    the   form 
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sense  retains  all  those  characteristics  of  the  primitive 
tactile  sense  which  have  been  segregated  by  the  light 
sense,  and,  moreover,  it  also  retains  them  in  the  re- 
synthesised  form  in  which  they  appear  in  the  light 
sense. 

The  evolution  of  the  colour  sense  precedes  in  order  of 
time  the  third  stage  of  development  of  the  form  sense. 
Many  theories,  none  of  them  wholly  satisfactory,  have 
been  advanced  to  account  for  the  phenomena  of  colour 
vision.  Complex  as  these  phenomena  are,  they  undoubtedly 
show  that  the  number  of  "  resonators  ''  which  have  been 
differentiated  to  subserve  them  are  far  fewer  than  the- 
innumerable  diverse  stimuli  which  produce  them.  What- 
ever may  be  the  difference  of  opinion  as  to  the  segrega- 
tion of  the  stimuli  and  their  re-synthesis  there  can  be  no 
doubt  as  to  their  occurrence  ;  and  here,  as  in  the  form 
sense,  all  the  features  of  the  light  sense  are  present,  with 
others  incorporated,  and  not  merely  added. 

My  chief  object  in  drawing  attention  to  this  method  of 
viewing  visual  perceptions  is  to  show  that  it  helps  to 
explain  certain  difficulties. 

(1)  Central  vision. — It  has  been  shown  by  Ricco,  and 
confirmed  by  Charpentier  and  others (^),  that  in  order  to 
produce  a  luminous  sensation  at  the  fovea  the  total 
quantity  of  light,  /.  e.  the  product  of  the  area  and  the 
illumination,  must  attain  a  certain  value,  and  that  that 
value  is  constant  for  a  given  condition  of  adaptation. 
Here  we  have  a  precise  mathematical  law,  and  it  is  asso- 
ciated with  the  most  highly  differentiated  structures. 
Asher  found  that  for  the  range  of  light  intensities  used 
by  him,  the  apparent  size,  up  to  a  visual  angle  of  2'  to 
3',  depends  entirely  on  the  quantity  of  the  light.  By 
varying  the  area  and  the  intensity  of  the  light  smaller 
areas  may  be  made  to  appear  larger  than  really  larger 
areas.  It  is  well  known  that  the  apparent  size  of  points 
of  lio;ht  varies  with  the  light  intensitv.  The  so-called 
"  magnitudes  '"  of  the  stars  depend  upon  this  fact. 

Similarly  with   regard  to  colours,  Charpentier   showed 
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that  the  clu-oniatic  threshold  also  depends  upon  the  area 
stimulated  ;  and  it  can  be  readily  demonstrated  that  the 
hue  changes  as  the  area  is  altered.  As  we  should  expect, 
for  the  more  highly  differentiated  colour  sense,  the  law 
associating  area  stimulated  with  intensity  is  not  so  simple 
as  for  white  light.  Further,  as  Abney  has  pointed  out, 
as  the  intensity  of  the  light  is  diminished  gradually  to 
extinction  of  the  sensation,  a  coloured  square  or  disc 
becomes  first  an  ill-defined,  fuzzy  patch  of  grey  and 
appears  finally  to  depart  almost  as  a  point. 

It  appears  to  me  that  these  liminal  stimuli  reproduce 
the  characteristics  of  primitive  chaotic  sensations,  in  which 
size  and  colour  and  other  qualities  are  as  yet  undifferenti- 
ated. 

More  instructive  are  the  threshold  values  of  so-called 
visual  acuity  (^).  If  we  take  as  our  criterion  the  discrimina- 
tion of  two  points  of  light  as  disparate,  the  minimum 
visual  angle  is  little  less  than  one  minute.  A  very  much 
smaller  difference  of  position  can,  however,  be  easily 
recognised.  Hering  showed  that  if  a  black  and  white 
surface  are  separated  by  a  vertical  line,  the  lower  half  of 
the  black  surface  being  movable  over  the  white,  a  move- 
ment of  10"  can  be  discriminated.  Hering  therefore 
distinguishes  between  the  visual  sense  of  position  (optischer 
Baumsinn),  the  visual  resolving  power  (optischer  Auflo- 
sungsvermogen),  and  the  form  sense  (optischer  Formen- 
sinn).  Three  corresponding  criteria  have  been  sug- 
gested: (I)  Minimum  visibile,  (2)  minimum  separabile, 
and  (3)  minimum  legibile  or  cognoscibile.  The  enormous 
effect  of  variations  in  the  illumination  on  the  discrimination 
of  test  types  is  well  known.  Throughout  it  will  be  found 
that  the  form  sense,  whatever  its  stage  of  development 
and  whatever  the  criterion,  becomes  merged  at  the 
threshold  into  a  primitive  type  of  light  sense,  in  which 
the  qualities  of  form,  colour,  etc.,  cannot  be  differentiated. 

The  obliteration  of  the  discrimination  of  form  and  colour 
at  extremely  high  intensities  of  illumination  is  perhaps  to 
be  explained  in  the  same  manner. 
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(2)  The  field  of  vision. — Enough  has  already  been  said 
to  show  that  the  very  common  practice  of  calling  the  field 
for  white  the  field  for  form  is  much  to  be  deprecated.  It 
is  true  only  of  the  form  sense  in  what  I  have  called  above 
the  second  stage.  But  the  form  sense  in  ordinary  par- 
lance means  the  capacity  for  distinguishing  complex 
forms,  such  as  letters,  etc.,  and  this  is  practically  absent 
even  under  normal  conditions  with  ordinary  perimetric 
observations.  Dor  has  shown  that  visual  acuity  is  reduced 
to  Y5,  10°  around  the  point  of  fixation,  and  is  practically 
negligible  beyond. 

With  regard  to  colours  it  is  true  that  with  intense 
degrees  of  illumination  they  can  be  distinguished  almost, 
if  not  quite,  to  the  extreme  periphery.  Under  normal 
conditions,  however,  there  is  a  peripheral  totally  colour- 
blind zone,  separated  from  the  central  trichromatic  area 
by  a  dichromatic  zone.  Now,  it  is  well  recognised  that 
the  periphery  of  the  retina  is  particularly  sensitive  to  the 
appreciation  of  moving  objects.  For  teleological  reasons 
it  has  retained  this  primitive  characteristic  in  a  very  pro- 
nounced manner.  A  careful  consideration  of  the  functions 
of  the  peripheral  part  of  the  retina  (including,  of  course, 
the  whole  of  its  nervous  mechanism  — central  as  well  as 
peripheral)  shows  that  we  have  here  in  its  least  differen- 
tiated form  the  primitive  chaotic  light  sense,  with  its  pre- 
dominant feature — capacity  to  appreciate  movement — least 
submerged.  From  this  point  of  view  we  should  expe(;t 
that,  in  recovery  from  lesions  which  abolish  peripheral 
parts  of  the  field,  the  appreciation  of  movement  in  objects 
would  be  first  restored. 

There  is  evidence  that  such  is  the  case.  Wilfred 
Harris  (■^),  in  1897,  pointed  out  that  in  cases  of  transient 
hemianopia  following  epileptic  attacks  he  had  observed 
that  the  appreciation  of  movement  of  objects  returned 
before  that  of  "  form  "  or  colour.  Recently,  G.  Riddoch('*) 
has  brought  forward  still  more  conclusive  evidence, 
derived  from  war  injuries  of  the  occipital  lobes.  From 
the  preliminary  account  of  his  observations  he  concludes 
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(1)  that  the  consciousness  of  "a  something  moving" 
should  be  recognised  as  one  of  the  visual  perceptions  ;  (2) 
that  it  may  be  dissociated  from  the  perception  of  a 
stationary  object;  (3)  that  where  recovery  of  vision 
occurs,  the  perception  of  "  movement  "  precedes  that  of 
the  object ;  and  (4)  that  recovery  of  movement  vision 
begins  at  the  periphery.  He  expresses  an  opinion  that  a 
wider  conception  of  what  vision  is  might  be  obtained  if  it 
were  considered,  not  as  a  special  sense,  but  as  a  part  of 
general  sensation.  His  cases  indicate  some  visual  defects 
which  resemble  disturbances  of  sensation,  such  as  :  (1) 
Dissociation  of  primary  visual  perceptions  of  light,  move- 
ment, stationary  objects,  form,  and  colour  ;  (2)  inability 
to  localise  an  object  seen  and  to  estimate  its  length  ;  (3) 
inability  to  appreciate  "  difference  " — relative  lengths  and 
distances  ;  (4)  inability  to  distinguish  between  a  flat  disc 
and  a  sphere. 

It  appears  to  me  that  Riddoch  regards  these  dissocia- 
tions too  narrowly  from  the  purely  pathological  point  of 
view.  The  wider  conception  of  what  vision  is,  which  he 
very  rightly  emphasises,  can  only  be  attained  if  these 
dissociations  are  regarded  from  the  broad  standpoint  of 
evolution.  It  will  then  be  found,  as  I  have  tried  to  indi- 
cate, that  they  are  always  relative,  whether  viewed  as  it 
were  in  longitudinal  or  transverse  section.  In  longitudinal 
section  we  have  the  apocritic  process  at  work  differentiating 
each  perception  in  turn  from  the  primaeval  inchoate — 
broadly  speaking,  "  tactile  " — sensation  or  perception. 
Here  the  differentiation  is  eminently  adaptive  and  prac- 
tically effective,  yet  never  complete,  but  only  relatively 
dissociative.  The  same  general  characteristics  appear  in 
transverse  section — the  physiological  condition  of  the  in- 
dividual animal — no  matter  what  the  stage  of  evolution. 
In  the  highest  stage,  man,  the  same  relative  dissociations 
appear,  fusing  into  the  primitive  chaos  at  the  low  intensi- 
ties of  scotopic  vision  and  in  the  extreme  periphery  of 
the  field,  selectively  segregating  in  various  degrees  at 
the   higher  intensities  of  photopic  vision,  all  fusing  again 
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into   quasi-pathological   phenomena   at  the  highest  inten- 
sities. 
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S.   The   value  of  the   ophthalmometer  in   estimating  the 
refraction,  of  the  eye. 

By  Ernest  Clarke. 


2500 
Individuals  whose 
sight  after  correc- 
tion was  normal  , 
and  Avho  had  no 
disease  of  the 
eyes. 


Table  I. 

((a)  Emmetropia       (see 

Presbyopia  below)  9 

(6)  Hypermetropia  63 

(c)  Myopia    ...  22 
(d)  Astigmatism — 

Hypermetropic      .  438 
Myopic  .                  .113 

Mixed     ...  12 


(2)  Eefraction   different   in    the   two   eyes 

(Anisometropia)    .....     1843 


5000  eyes  (as  above) — 
Emmetropia 
Hypermetropia 
Myopia 
Astigmatism 


2500 

56 

425 

216 

4303 

5000 


Of  the  2.500  individuals,  961  were  presbyopic,  and  only  9  of  these 
were  emmetropic. 
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Tablk    II. 


500  consecuti%'e  refractions  = 

1000  eyes. 

(      12 

164 

5 

Under  5 

•25 

306 

542 

(     -37 

72 

■  Under  1  D.     -^ 

I     5  and  ov( 

C       '^ 

108 

I 

ir    \      -62 

14 

192 

Astigmatism 

1  D.  and  over 

I    -75 

70 

3 

132 

No  astigmatism  . 

134 

Ophthalmometer  correct  =  982. 


1000 


A.  RECENT  long  illness  gave  me  the  opportunity  of 
making  a  statistical  examination  of  a  large  number 
of  refraction  cases  ;  I  examined  10,000  eyes.  I  selected 
only  those  cases  where  both  eyes  were  used,  where  vision 
was  not  worse  than  -^,  and  where  the  refractive  error 
was  the  only  trouble.  I  have  embodied  the  results  of 
my  examination  of  the  later  5000  in  Table  I,  and  a 
more  recent  selection  of  1000  consecutive  refractions  in 
Table  II. 

It  is  not  my  purpose  to  describe  ophthalmometry  or  the 
various  instruments  in  use  ;  suffice  it  to  say,  that  the 
ophthalmometer  or  astigmometor  is  an  instrument  for 
measuring  the  astigmatism  of  the  cornea,  and  that  I  cannot 
speak  too  highly  of  the  latest  model  made  by  Meyrowitz, 
of  New  York,  which,  in  my  opinion,  and  from  almost 
thirty  years'  experience,  stands  pre-eminently  the  best  on 
account  of  its  simplicity  and  accuracy,  and  the  ease  and 
expedition  with  which  its  readings  can  be  recorded.  I  have 
heard  some  say  that  they  have  ti'ied  the  ophthalmometer, 
and  discarded  it  because  it  was  of  no  help,  and  that  the 
readings  disagreed  with  the  examination  by  retinoscopy 
and  before  the  type.  They  may  have  been  using  an 
unreliable  instrument,  or,  what  is  more  likely,  they  probably 
had  not  the  patience  to  master  the  details. 

There  are  two  very  important  points  to  remember  in 
using  the  ophthalmometer:   (1)   The  patient's  eye  must  be 
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focussed  most  accurately  in  the  centre  of  the  tube,  the 
smallest  deviation  from  this  giving  a  wrong  reading ;  and 
(2)  the  lids  must  be  in  their  natural  position,  i.  e.  the 
patient  must  not  be  told  to  open  the  eyes  Avidely  or  lift 
the  upper  lid ;  and  lastly,  each  instrument  has  some 
special  characteristic  of  its  own.  In  the  instrument  I 
now  use  I  have  to  add  '12  inverse  astigmatism  to  the 
reading,  i.e.  if  there  is  recorded  "12  direct  astigmatism, 
astio-matism  is  absent,  and  if  there  is  "12  inverse  astigf- 
matism  recorded,  '25  is  present. 

A  ver}'  short  use  of  this  instrument  enables  one  to 
master  these  details. 

Taking  the  ophthalmometer  readings  of  the  eyes  in 
Table  I,  I  find  that  they  were  useless  in  139  cases  out  of 
5000,  i.  e.  2'78  per  cent.,  but  that  in  97  per  cent,  they 
were  most  valuable,  and  in  some  cases  so  valuable  that 
no  other  method  of  examination  could  have  replaced  the 
ophthalmometer. 

In  Table  II  the  more  recent  cases,  where  I  have  been 
working  with  the  most  recent  model  and  have  naturally 
gained  experience  in  manipulation,  I  found  that  in  1000 
cases  only  18  readings  were  useless,  that  is,  I'S  per 
cent. 

The  longer  I  practise  the  more  certain  I  am  that  the 
astigmatism  of  the  cornea  is,  in  the  large  majority  of 
cases,  the  only  astigmatism,  the  presence  of  which  we 
want  to  ascertain.  Any  lenticular  astigmatism  that  is 
present  is,  in  most  cases,  dynamic  and  corrective.  In  a 
very  few  cases  the  lenticular  astigmatism  is  static,  and 
then,  of  course,  the  ophthalmometer  is  useless  ;  but  we 
see,  from  the  figures  above,  that  these  cases  are  certainly 
not  more  than  2  per  cent,  of  those  examined,  as  a  few  of 
the  cases  where  the  ophthalmometer  is  useless  show  the 
presence  of  irregular  astigmatism,  which  naturally  vitiates 
the  record. 

Therefore,  the  ophthalmometer  is  valuable  in  direct 
proportion  to  the  prevalence  of  astigmatism. 

In    Table    I,  no    less   than   4303    out    of  5000,  and    in 
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Table  II  866  out  of  1000,  i.  e.  is  86  per  cent,  of  the 
refractions,  astigmatism  was  pi'esent.  The  preponderance 
of  these  are  low  errors.  We  see,  in  Table  II,  that  out 
of  the  866  no  less  than  542  were  astigmatism  of  less 
than  -5  D. 

Now,  the  correct  estimation  of  these  low  errors,  both 
as  regards  amount  and  axis,  is  of  vital  importance  if  we 
want  to  cure  the  countless  functional  disorders  they  pro- 
duce, and  it  is  exactly  here  where  the  ophthalmometer 
comes  in.  I  defy  the  most  skilful  examiner  to  diagnose 
the  presence  of,  say,  '25  of  astigmatism  5-10°  from  the 
horizontal  or  vei'tical,  with  cex'tainty.  Even  with  the 
patient  under  the  influence  of  a  cycloplegic  it  is  difficult 
sometimes  to  obtain  a  definite  answer,  but  once  armed 
witli  the  knowledge  the  ophthalmometer  gives,  we  can 
prescribe  the  cylinder  with  a  certainty  that  if  the  glass  is 
worn  always,  complete  relief  from  the  symptoms  will  soon 
be  obtained. 

Apart  from  the  saving  of  time  in  the  examination,  the 
confidence  that  the  ophthalmometer  gives  is  priceless,  and 
I  have,  I  think,  proved  by  my  figures  that  this  confidence 
is  warranted  in  98  per  cent,  of  the  refractions  that  one 
has  to  treat. 

I  can  add  no  more,  except  to  implore  those  who  desire 
to  do  their  refraction  work  well  and  so  relieve  innumer- 
able troubles,  to  give  the  ophthalmometer  a  fair  trial,  and 
I  am  confident  they  will  soon  be  as  loud  in  their  praise 
of   this  valuable  instrument  as  I  am. 

Mr.  Arnold  Lawson  said  lie  had  used  ophthalmometry, 
but  he  thought  it  deplorable  that  such  a  lot  should  be 
made  out  of  minute  astigmatic  errors.  Doubtless  they  had 
their  value,  but  to  regard  a  "25  error  as  one  for  glasses  to 
be  worn  constantly  seemed  to  him  to  be  deplorable.  That 
was  treating  the  matter  as  if  there  were  some  sort  of 
disease  present,  or  as  if  anything  would  happen  if  glasses 
were  not  constantly  worn.  The  pre.sence  of  a  small 
degree  of   astigmatism   was,   in   his   opinion,   of   no   value 
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whatever  unless  it  caused  symptoms.  When  it  did 
produce  symptoms,  it  had  the  value  which  was  measured 
by  those  symptoms.  If  a  man  with  a  small  degi-ee  of 
:astigmatism  had  only  occasional  headache,  why  should  he 
fee  forced  to  wear  glasses  all  day,  Avhen  correction  for 
reading  purposes  alone  would  suffice  to  relieve  symptoms  ? 

Sir  Geokge  Berry  said  he  should  like  to  confirm  every- 
thing that  Mr.  Arnold  Lawson  had  said.  In  his  opinion 
far  too  much  could  be  made  of  small  optical  defects. 

Some  members  would  remember  that  when  the  oph- 
thalmometer first  came  into  use  there  was  an  idea,  now 
known  to  be  erroneous,  that  certain  symptoms  met  with  in 
astigmatism  were  ascribable  to  the  effort  by  which  accom- 
modative changes  in  the  lens  could  counteract  a  certain 
degree  of  corneal  astigmatism.  He  referred  to  this  now, 
because  Mr.  Clarke  used  the  term  "  corrected  '^  in  con- 
nection with  the  crystalline  lens.  There  was  no  such 
thing  as  correction  of  any  corneal  astigmatism  by  active 
lenticular  changes. 

Mr.  Rowan  said  that  in  using  an  astigmometer,  and 
working  out  retinoscopy  afterwards,  if  one  found  astig- 
matism with  the  astigmometer  and  the  patient  did  not 
improve,  he  did  not  recommend  forcing  cylinders  on  the 
patient.  Astigmatism  was,  in  many  cases,  corrected  when 
there  was  no  need.  If  the  patient  refused  cylinders,  one 
would  often  find,  by  working  out  retinoscopy,  that  there 
was  no  real  astigmatism  present.  He  used  the  astigmo- 
meter, but  did  not  rely  upon  it  entirely.  In  the  British 
Medical  Journal^  he  published  a  paper  in  which  he  gave 
results  in  private  cases  of  astigmatism,  both  corneal  and 
.absolute,  worked  out  by  retinoscopy,  and  there  was  a  wide 
difference  between  the  two.  He  did  not  now  remember 
the  actual  figures. 

Mr.  Cresswell  (Cardiif)  said  that  during  the  last  fifteen 
years  he   had  invariably  used  the  ophthalmometer  in  all 

*  Brit.  Med.  Journ.,  January  13th,  1912.  Out  of  1000  eyes  examined, 
the  absolute  astigmatism  and  the  corneal  astigmatism  are  the  same  only 
in  -tTo  per  cent. 
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his  refraction  cases,  and  he  agreed  with  everything  which 
Mr.  Ernest  Clarke  had  said.  He  always  used  the  simplest 
form  of  instrument — one  he  brought  over  from  Utrecht. 
He  regarded  it  as  particularly  useful  in  children's  cases, 
in  which  one  wanted  to  determine  the  exact  axis  of 
astigmatism  ;  also  in  cases  in  which  one  did  not  wish  to 
dilate  the  pupil,  or  the  media  were  not  clear,  and  when 
retinoscopy  was  difficult,  one  could,  by  this  means,  deter- 
mine the  astigmatism. 

Mr.  Ernest  Clarke  (in  reply)  remarked  that  Mr.  Arnold 
Lawson  said  it  was  deplorable  to  correct  low  errors  of 
astigmatism  if  no  symptoms  were  present.  All  the  cases 
he  referred  to,  however,  were  sent  to  him  because  of 
symptoms ;  they  were  not  people  picked  out  of  the  street 
and  told  to  come  into  his  room  to  be  tested !  Glasses 
were  given,  and  the  symptoms  disappeared. 

Sir  George  Bei*ry  and  he  would  never  agree  on  the 
subject  of  refraction.  He  (Mr.  Clarke)  did  not  pi*etend 
to  say  what  the  physiological  explanation  wns,  but  that 
there  was  a  dynamic  astigmatism  of  the  cornea  or  the 
lens — probably  the  latter — correcting  the  astigmatism  of 
the  cornea  he  could  prove  from  hundreds  of  cases.  How 
did  one  account  for  the  following  common  example  ?  A 
girl,  say,  of  sixteen  has  headaches,  and  reads  ^.  She  is 
put  under  atropine,  and  when  she  is  under  its  influence 
she  is  found  to  have  '25  astigmatism  in  both  eyes,  with  a 
little  hypermetrojjia.  When  the  cycloplegic  has  passed  off 
she  does  not  like  the  correction  of  the  astigmatism  because- 
the  corrective  astigmatism  has  returned.  She  is  told  to 
wear  the  correction  always  and  report  in  a  month,  Avhich 
she  does,  with  all  the  symptoms  gone,  and  the  declaration 
that  she  sees  better  now  with  the  glasses  than  without  them. 

What  was  "deplorable"  was  the  prescribing  of  weak 
plus  spheres,  equal  in  both  eyes,  for  headaches  in  children 
for  use  at  near  work.  These  patients  invariably  have  low 
astigmatism  or  low  anisometropia,  or  both,  which  is  not 
diagnosed  or  treated,  with  the  consequence  that  the 
symptoms  of  eye-strain  do  not  disappear. 
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4.   Conditions  af'ecting  .standards  of  vision  in  an   army. 
By  ^V.   Wallace. 

In  a  discussion  of  tlie  military  side  of  uphthahnology  it 
is  necessary  to  keep  in  mind  certain  broad  distinctions. 

The  aim  in  civil  as  well  as  in  military  practice  is 
•efficiency,  but  the  stamp  of  patient,  and  more  particularly 
his  mental  attitude,  must  not  be  disregarded.  In  civil 
practice  the  patient  seeks  advice  because  he  believes  he 
has  a  visual  defect,  and  will  give  every  assistance  to 
have  it  remedied.  In  military  practice  this  is  the  excep- 
tion. 

The  first  serious  visual  test  to  which  a  soldier  is  sub- 
jected after  enlistment  is  musketry.  He  may  have  passed 
the  test  for  recruits  successfully,  but  on  the  range  he  may 
complain  that  he  cannot  see  the  sights,  or  the  target,  or 
all  three.  If  a  visual  defect  is  disclosed,  he  may  be 
inclined  to  make  the  most  of  it,  and  hamper  at  every  turn 
the  efforts  of  the  medical  officer  who  is  anxious  to  render 
him  efficient.  Again,  it  is  well  known  that  among  certain 
classes  there  is  a  strong  prejudice  against  the  wearing  of 
spectacles,  and  countless  hours  in  the  Army  have  been 
spent  in  working  out  refractions  with  the  point-blank 
refusal  at  the  end  to  accept  glasses.  We  have,  then,  one 
definite  mental  factor  against  us  with  which  it  may  be 
impossible  to  reason,  and  in  the  absence  of  co-operation  on 
the  part  of  the  soldier,  which  in  this  case  is  indispensable, 
the  results  are  unsatisfactory. 

Another  important  point  not  to  be  overlooked  is  the 
vast  difference  between  peace  and  war  conditions.  With 
a  voluntary  army  in  pre-war  times  the  aim  "was  to  secure 
men  who  were  physically  fit  or  capable  of  being  made  so 
after  a  course  of  training.  Some  latitude,  therefore,  was 
allowed  for  the  possibility  of  an  immature  youth  being 
brought  up  to  a  better  stage  of  development  after  a  few 
months  in  the  Army.  This,  however,  could  not  apply  to 
vision,  and  numbers  of  men,  who  in  other  respects  were 
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excellent  material,  were  rejected  because  they  could  not 
pass  the  sight-test.  We  have  to  remember,  moreover,, 
that  in  peace-time  the  voluntary  system  prevailed,  and 
men  came  forward  because  they  wished  to  become  soldiers. 
It  was  a  hardship  to  them  if  they  were  not  accepted,  and 
they  were  not  disposed  to  obstruct  the  medical  officer  in 
the  examination.  Thus,  men  with  visual  defects  occasion- 
ally succeeded  in  slipping  through  by  just  coming  up  to 
the  minimum  standard  which  was  then  required.  The 
willing  recruit  was  aware  that  it  was  in  his  own  interest  to 
make  light  of  or  conceal  a  physical  defect,  though  the 
examination  was  of  so  searching  a  character  that  conceal- . 
ment  was  impossible.  It  was  equally  in  the  interest  of  the 
country  that  there  should  be  no  room  in  the  Army  for 
men  who  were  actually,  or  were  likely  to  become,  ineffec- 
tives,  therefore  we  could  choose  the  men  best  fitted  for 
military  purposes.  With  the  adoption  of  a  measure  of 
conscription  the  character  of  the  recruit,  in  a  very  large 
number  of  instances,  underwent  a  change.  He  had  little 
of  that  incentive  that  made  those  of  the  voluntary  Army 
so  conspicuous  and  distinguished  in  mental  and  physical 
qualities.  Into  the  social  and  political  aspects  of  this 
question  we  need  not  enter,  but  the  contrast  between  the 
voluntary  soldier  and  the  compelled  man  will  be  recalled 
in  scores  of  instances  by  every  medical  officer  who  has 
had  to  deal  with  troops.  I  will  return  to  the  influence  of 
compulsion  upon  vision  in  a  moment. 

The  nature  of  modern  warfare,  again,  has  an  important 
bearing  on  vision.  We  are  not  fighting  now  as  we  were 
in  the  South  African  War.  In  that  campaign  the 
soldier  had  to  be  able  to  spot  a  man  a  mile  off,  and, 
what  is  more,  to  hit  him.  A  liigh  standard  of  vision, 
therefore,  was  as  essential  as  powers  of  endurance.  He 
was  always  on  the  move  ;  always  incurring  the  risk  of 
being  sniped  by  some  solitary  invisible  marksman. 

We  are  in  the  midst  of  a  ver}^  different  state  of  aft'airs 
now,  and  the  War  Office,  last  year,  issued  a  Letter  calling 
attention   to  the  fact  that   fighting  at  close  quarters  did 
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not  require  the  vision  necessary  for  long-distance  shootings 
and  that  every  company  officer  had  his  own  picked  men 
who  Avere  expert  with  the  rifle.  It  also  pointed  out  that 
a  man  who  Avas  dependent  upon  spectacles  Avas  at  a 
disadA'antage  in  trench  Avarfare  Avith  CA^erything  about  him 
Avet  and  muddy,  and  with  little  chance  of  keeping  his- 
glasses  clean.  Thus,  not  only  has  the  character  of  our 
army  changed,  but  also  the  mode  of  Avarfare. 

We  are  now  confronted  Avith  a  host  of  conditions  Avhich 
in  times  of  peace  Avould  be  disregarded  or  deliberately 
excluded  in  the  aim  to  produce  Avhat  may  be  called  a 
standardised  type  of  man-at-arms.  Instead  of  one  tj^pe 
we  noAV  have  scA'eral  scores  ;  instead  of  a  limited  number 
of  non-combatant  occupations  Ave  have  multitudes.  The 
enlisted  man  in  the  old  Army  had  to  be  a  fighter,  Avhatever 
else  he  might  be  in  barracks  ;  to-day  he  may  still  be 
carrying  on  his  civil  vocation  or  trade,  but  Avith  the 
difference  that  he  is  under  military  discipline  and  in 
uniform.  Obviously,  this  includes  those  Avho  hold 
temporary  commissions  in  the  Royal  Army  Medical  Corps. 

It  Avill  be  apparent  that  one  absolute  standard  of  vision 
cannot  be  rigidly  insisted  upon  for  all  units.  Some 
alloAvance  must  be  made  for  the  class  of  work  that  the 
soldier  Avill  undertake,  and  this  is  considered  in  other 
physical  tests  apart  from  A'ision.  I  haA^e  not  been  able  to 
trace  the  standard  of  vision  in  the  British  Army  further 
back  than  1906,  and  it  is  unnecessary  to  do  so,  for  the 
standard  given  at  that  date  was  in  foi'ce  up  to  and  during 
the  earlier  Aveeks  of  the  Avar.      It  Avas  the  folloAving  : 

(a)  A  recruit  had  to  read  -^  with  each  eye  separately 
Avithout  glasses,  or,  as  an  alternative — 

[h]  ^  Avith  one  ej&  without  glasses  and  -^  Avith  the 
other  Avithout  glasses. 

This  Avas  the  standard  for  all  units  of  the  serA'ice,. 
including  Militia,  Yeomanry,  and  Volunteers,  AAnth  the 
exception  of  the  Corps  of  Army  Schoolmasters,  for  Avhich 
Ansion  with  or  without  glasses  had  to  be  "  good."  The 
use  of  the   Avord  '■'  Volunteers  "    appears   to  suggest  that 


352  MISCELLANEOUS. 

this  standard  was  in  existence  before  the  Territorial  Force 
was  organised. 

In    the    Regulations   amended    up   to    September   30th, 

1914,  there  were  three  standards,  the  first  or  highest  of 
Avhich  remained  as  before,  viz.  : 

(a)  2-4  with  each  eye  separately  without  glasses. 

(b)  §  with  the  right  eye  without  glasses  and  not  less 
than  -^Q  with  the  left  eye  without  glasses. 

(c)  ^  with  the  left  eye  Avithout  glasses  and  not  less 
than  g"Q  Avith  the  right  eye  without  glasses. 

This  standard  (c)  was  requisite  for  the  A.S.C.,  R.A.M.C., 
A.O.C.,  and  drivers  of  the  R.A.  and  R.E.  (A.O.  218/1912). 
It  was  adopted  in  1912. 

The  second  standard,  viz.  R.  ^,  L.  g-g  was  subsequently 
amended  to  R.  -^,  h.  -^  without  glasses.  The  earliest 
date   of   the   change   that  I   can   find  is  September  30th, 

1915,  and  this  standard  was  enjoined  as  the  minimum  for 
recruits  till  the  A.C.I.,  211,  of  February  4th,  1917.  This 
Instruction  may  be  quoted  in  full. 

Standard  of  Vision  for  General  Service  : 

(a)  If  a  man's  vision  is  2^  in  one  eye  u-ithout  glasses, 
and  his  right  eye  can  be  brought  up  to  -^^  with  glasses, 
he  will  be  considered  fit  for  category  A. 

(/>)  If  a  man  has  lost  one  eye,  or  has  completely  lost 
the  sight  of  one  eye,  he  Avill  not  be  considered  fit  for 
category  A. 

When  we  examine  these  standards  we  have  to  remember 
that  those  of  earlier  date  were  applicable  to  a  voluntary 
army,  a  small  standing  army,  which  might  be  called  upon 
to  carry  out  operations  in  remote  parts  of  the  globe,  and 
it  was  essential  that  the  men  composing  it  should  be  in  a 
high  state  of  physical  efficiency.  The  man  who  was 
•dependent  on  his  glasses  was  rendered  inefficient  the 
moment  his  spectacles  were  broken  or  lost ;  he  was  almost 
as  ineffective  as  if  he  were  a  casualty,  and  remained  so  until 
he  obtained  a  new  pair. 

It  may  be  reasonably  asked  how  he  could  do  this  in  the 
Sudan,  in  East  Africa,  on  the  Indian  Frontier,  or  in  recent 
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times  at  Suvla  Bay.  He  was  useless  as  a  tighting  man  if 
he  could  not  cany  on  his  job  (which  was  to  fight)  without 
the  aid  of  so  fragile  a  piece  of  apparatus  as  a  pair  of 
spectacles. 

The  standard  accordingly  was  high  in  comparison  with 
that  of  other  countries  <vhose  armies,  always  conscript 
armies,  it  is  needless  to  say,  were  chiefly  maintained  for 
home  defence  and  were  rarely  out  of  reach  of  necessities 
and  appliances. 

'L'he  first  war-time  standard  of  R.  -o^-,  L.  -g^-,  aroused 
a  considerable  amount  of  hostile  criticism  on  the  ground 
that  it  was  too  high.  It  was  pointed  out  in  the  medical 
journals  that  it  was  excluding  from  the  Army  many  men 
who  would  be  fit  for  general  service  with  glasses,  and  it 
was  asked  why  we  in  this  country  did  not  conform  with 
the  practice  in  other  armies  of  making  the  test  a  test  with 
glasses. 

The  answer  has  been  given  in  what  I  have  said  about 
ours  having  been  a  small  voluntary  Army  in  which  only 
the  physically  fit  were  accepted,  and  called  upon,  up  to 
August,  1 91 4,  to  operate  far  from  a  base.  Further,  we 
as  a  nation  or  the  then  Government,  did  not,  up  to  that 
date,  coikemplate  or  foresee  the  possibilities  of  our  being 
engaged  in  a  war  almost  on  our  very  doorstep. 

If  we  turn  to  the  practice  in  other  armies  of  allowing 
tests  with  glasses,  we  have  to  bear  in  mind  that  compulsory 
service  demanded  a  totally  different  system.  In  other 
countries  every  lad  knew  that  when  he  reached  a  certain 
age  he  would  enter  the  army  whetlier  he  liked  it  or  not. 
He  was  brought  up  with  this  idea  in  his  mind,  and  it  had 
an  immense  influence  on  his  mental  outlook.  He  realised 
that  one  day  he  would  be  caught  up  in  the  intricacies  of 
the  military  machine  and  that  there  was  no  escape.  • 

Another  point  of  importance  is  that  in  continental 
armies  which  allow-ed  the  ^test  with  spectacles,  reci-uiting 
Avas  going  on  as  a  matter.iof  routine  all  the  time  and  in 
large  numbers,  and  as  practically  all  the  youth  of  the 
nation  had  to  undergo  military  training  there   were   few 
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exemptions.  His  training,  besides,  did  not  subject  him 
to  that  intense  mental  strain  which  actual  warfare  creates, 
and  induces  many  a  man  to  break  away  at  all  costs,  if 
by  no  more  complex  expedient  than  by  smashing  his 
spectacles. 

Nothino-  throws  a  more  significant  light  on  the  con- 
ditions prevailing  in  a  voluntary  as  distinguished  from  a 
conscript  army  than  the  fact  that  while  the  continental 
text-books  and  journals  on  military  ophthalmology  devote 
a  large  amount  of  attention  to  malingering  and  describe 
an  infinite  number  of  tests  for  its  detection,  our  British 
text-books  on  the  eye  have  little  to  say  on  the  subject. 
Far  from  this  being  a  reproach  it  is  a  matter  about  which 
we  should  be  pi'oud,  but  it  warns  us  that  the  time  has 
come  when  we  must  take  thought  for  the  future. 

Although  the  standard  of  R.  5-45  L.  g-Q  was  repeatedly 
emphasised  by  the  AVar  Office  as  the  minimum  for  men 
fit  for  general  service,  it  was  by  no  means  rigidly  observed, 
as  indeed  we  all  know.  Thus  men  with  grave  visual 
defects,  high  degrees  of  myopia,  dense  nebulae,  old  iritic 
adhesions,  disseminated  choroiditis,  optic  atrophy,  retinitis 
pigmentosa,  cataract,  aphakia,  vitreous  opacities — the  list 
is  almost  an  index  of  diseases  of  the  e^'e — men  with  these 
defects  were  passed,  and  this  proved  that  the  visual  tests 
could  not  have  been  cai-ried  out  strictly  or  at  all.  The 
standard  was  not  adhered  to  in  thousands  of  instances 
through  carelessness  or  hurr}^  to  get  as  many  men  as 
possible  through  the  recruiting  office,  and  the  blame  for 
this  widespread  laxity  lies  at  the  door  not  of  the  War 
Oflfice  but  of  the  medical  men,  many  of  them  in  ciyil 
practice,  who  undertook  the  examination  of  recruits  and 
did  not  insist  upon  sufficient  time  being  allowed  for  their 
work. 

Further    than    this,    there    were    instances    of    medical  ''\ 

officers  who  on  their  own  responsibility  challenged  and 
over-ruled  the  War  Office  regulations,  and  passed  as  fit 
for  general  service  high  myopes  who  could  be  corrected 
to    J— 2    or   better.       Most   glaring   were   the   instances   of  >( 
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external  diseases,  such  as  blepharitis  of  old  standing,  and 
keratitis,  which  were  allowed  into  the  Army,  only  to  be 
transferred  to  hospital  before  the  men  had  discovered  how 
to  get  into  their  uniform.  One  case  of  mine  had  been  in  the 
Army  for  400  days,  300  of  which  he  had  spent  in  hospital. 
Another  had  spent- 90  out  of  his  92  days  in  the  Army  in 
the  same  way. 

It  should  not  be  too  late  even  now  to  suggest  a  remedy 
for  this  state  of  affairs  ;  it  must  eventually  be  considered 
if  conscription  is  to  be  a  permanent  system  with  us,  and 
it  would  be  well  if  we  kept  the  question  before  us  now. 

The  test  of  E.  ^^,  L.  q^  had  one  practical  advantage 
in  that  it  could  be  applied  rapidly  by  any  intellio-ent 
person,  and  men  who  failed  to  pass  it  could  be  referred 
for  further  examination  to  an  ophthalmic  surgeon  attached 
to  a  recruiting  medical  board.  From  a  military  point  of 
view  it  was  adequate  and  met  the  conditions  under  which 
it  was  applied. 

In  February  of  this  year  the  Army  Council  issued  the 
instructions  Avhicli  I  have  just  quoted.  There  has  not 
been  sufficient  time  to  decide  whether  it  has  had  the  effect 
aimed  at,  namely,  to  bring  into  Category  A  men  with 
refractive  errors  who  were  outside  it  under  the  old 
standard  of  R.  ^^,  L.  ^-q.  In  my  experience  it  has  not 
altered  mattei's  to  any  wide  extent.  That  is  to  say,  men 
who  were  in  Categoiy  A  under  the  old  standard  I'emained 
there  under  the  new.  Over  a  period  of  eleven  weeks 
during  which  I  examined  723  new  cases,  not  all  refrac- 
tions, only  forty-five  were  raised  from  B  to  A,  and  ten 
went  down  from  A  to  B.  The  other  refraction  cases 
remained  as  they  were. 

Those  who  went  down  a  category-  had  nebulae  or 
amblyopia  from  strabismus  in  the  R.,  but  were  able  to 
reach  the  old  standard  of  R.  .^^,  L.  g^,  no  matter  what 
the  refractive  error  was.  My  figures  show,  I  venture  to 
think,  that  the  old  standard  of  ^^,  g^,  was  good,  provided 
the  eyes  were  sound,  and  that  the  men  were  willing 
subjects. 
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The  Instnictioii  coveis  a  wide  field  and  reads  as  if  some 
latitude  were  allowed  to  the  ophthalmic  surgeon.  But 
anomalies  may  be  mentioned.  Suppose  a  man  has  K.  ^^, 
and  L.  f .  He  is  fit  for  Class  A  if  his  right  eye  can  be 
brono-ht  up  to  j^2-  ^^^  ^^  ^^^  efficiency  much  improved  ? 
Is  he  not  a  better  man  without  glasses,  and  shooting  with 
his  left,  than  with  a  high  minus  glass  with  perhaps  a 
cylinder  added  for  his  right  eye,  and  a  low  minus  glass 
for  his  left  ? 

There  arQ  numbers  of  men  whose  ametropia  is  not 
symmetrical,  and  in  their  case  monocular  vision  is  the  rule. 
In  civil  practice  the  defect  would  be  dealt  with  appropri- 
ately, but  in  military  practice  and  at  the  present  time  the 
improvement  in  efficiency  is  not  striking,  and  it  would  be 
just  as  practical  to  accept  the  man  for  Class  A  without  a 
glass  for  his  right  eye  and  to  teach  him  to  shoot  from  his 
left  shoulder.  He  has  been  content  to  go  about  the  world 
with  all  but  normal  vision,  but  he  is  lost  to  Class  A  if 
with  the  most  accurate  refi'action  he  cannot  be  improved 
beyond  -^-g-.  The  time  and  patience  exhausted  in  attempt- 
ing to  obtain  a  better  result  are  thrown  away. 

It  is  not  necessary  to  burden  you  with  examples  of 
cases  which  are  puzzling,  but  one  small  matter  of  detail 
may  be  mentioned.  I  have  a  rifle  (short  magazine,  Lee- 
Enfield,  Mark  III),  with  which  I  test  men  when  their 
glasses  are  issued,  and  the  men  ai*e  asked  to  read  the 
test-types  while  aiming  at  them  with  the  rifle  through 
their  spectacles.  I  have  found  that  when  the  correction 
is  above  plus  or  minus  3'00  D  or  even  not  so  much,  and 
more  especially  when  a  cylinder  is  a  component,  the  vision 
when  sighted  by  the  rifle  with  spectacles,  is  always  two  or 
more  lines  worse  than  with  the  direct  gaze.  Some  men 
say  their  glasses  ai-e  of  no  use  for  shooting  in  the  prone 
position. 

The  explanation  of  the  failure  of  spectacles  in  many 
cases  to  improve  rifle-sighting  is  simple.       The  man   does  J 

not  look  through  the  optical  axis  of  his  glass  Avhen  sight- 
ing ;   he    looks    obliquely    through    the    upper    and   inner 
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segment.  He  cannot  adjust  his  head  to  such  a  position 
as  to  g'ive  him  the  use  of  the  optical  axis,  and  as  the 
refractive  power  of  a  lens  is  altered  with  the  distance 
from  its  axis,  there  is  distortion.  Periscopic  glasses  would 
meet  the  case,  but  they  are  not  "  issuable,"  and  the 
decentration  of  a  glass  for  ritle-shooting  would  be  out  of 
the  question.  A  sight  fixed  to  the  small  of  the  rifle  would 
be  liable  to  damage,  and  in  some  patterns  would  be  in  the 
way  of  the  bolt. 

In  practice  I  have  to  carry  out  my  instructions,  but 
when  testing  a  man  with  glasses  and  rifle  I  explain  to  him 
that  he  has  to  get  his  eye  as  near  the  centre  of  the  circle 
of  the  spectacle  frame  as  possible  ;  but  in  many  cases  the 
vision  for  shooting  is  better  without  than  Avith  glasses. 

It  is  always  a  great  disappointment  to  the  keen  soldier 
when  he  fails  at  the  range,  and  it  might  be  Avell  to  begin 
his  training  with  rifle-practice  so  easy  that  he  is  en- 
couraged and  interested.  In  myopes  a  difficult  matter  to 
decide  is  the  amount  of  the  correction  that  should  be  given, 
for  a  glass  which  makes  the  target  appear  sharp  may  not 
be  the  best  for  showing  up  foresight  and  backsight.  It 
is  worth  pointing  out  that  the  best  shot  in  the  American 
Ai-my,  an  officer,  had  only  -^q  with  his  right  eye,  cor- 
rected with  —  2"25  to  |-,  but  it  is  not  stated  that  a 
specially  decentrated  lens  was  used.  The  question  of 
shooting  with  glasses — shooting  as  a  part  of  military 
training,  that  is,  and  not  match-shooting — is  full  of  diffi- 
culties and  apparent  contradictions,  and  if  many  men  with 
normal  vision  make  poor  shots,  and  if  others  with  poor 
vision  can  pass  their  musketry,  some  account  must  be 
taken  of  intelligence,  attention  and  the  muscular  balance 
of  the  arms  in  bringing  the  rifle  to  the  shoulder. 

While  I  am  on  this  subject  some  refei'ence  must  be 
made  to  the  use  to  which  soldiers  of  a  certain  type  put 
their  surgical  appliances,  such  as  dentures  and  spectacles. 
About  a  year  ago  the  War  Office  sent  out  a  letter  pointing 
out  that  a  soldier  would  not  wear  glasses  unless  he  was 
satisfied  that  he  was  deriving  benefit  from  them,  and   the 
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suggestion  was  made  that  glasses  below— ID  and  +  2-D 
in  men  under  thirty  should  not  be  issued.  The  letter 
further  laid  stress  on  the  fact  that  quite  40  per  cent,  of 
the  men  to  whom  glasses  had  been  issued  never  used 
them.  The  number  on  ray  last  prescription  of  April  28th, 
1917,  was  60,029  ;  and  this  .shows  that  the  issue  has  been 
on  a  fairly  large  scale.  But  we  must  remember  that  when 
a  man  with  R.  -^,  L.  g-g,  is  being  tested  with  trial  lenses, 
we  are  demonstrating  to  him  the  fact  that  he  has  an 
optical  defect  which  can  be  overcome  with  spectacles,  and 
by  providing  him  with  them  we  are,  above  all,  supplying 
him  with  an  excuse  if  he  wishes  to  evade  irksome  duty. 

You  perhaps  may  think  what  I  have  said  has  no  prac- 
tical bearing  on  the  question  of  visual  tests,  but  in  my 
experience  it  influences  it  at  every  turn.  In  theory  there 
should  be  no  distinction  between  military  and  civilian 
efficiency,  but  it  is  only  when  the  soldier  is  regarded  as  a 
potential  fighting  or  serving  man  that  the  distinction 
couies  to  light.  If  a  conscript  army  were  permeated  by 
the  same  high  motives  that  are  found  in  individuals,  the 
distinction  would  be  obliterated.  Voluntary  National 
Service  brings  to  the  front  one  type  of  man,  compulsory 
National  Service  forces  to  the  front  many  of  a  difierent 
type  and  it  is  with  these  that  we  have  to  deal.  It  is  idle 
to  discuss  or  even  to  think  of  academic  solutions  of  visual 
problems  when  the  test  can  be  evaded,  especially  when 
appliances  like  trial  glasses  are  employed. 

The  test,  reduced  to  its  basis,  depends  on  the  statement 
of  the  man  being  examined,  and  the  statement  of  the  man 
who  examines  him.  Again  and  again,  when  I  have 
satisfied  myself  that  a  man's  refractive  error  is  consistent 
with  a  vision  of  -^  or  better,  I  have  warned  him  that  my 
report  to  his  medical  officer  will  be  founded  not  upon 
what  he  sees  but  upon  what  I  see  by  means  of  the 
ophthalmoscopic  examination  which  I  make  in  every 
instance,  and  this  often  has  had  the  effect  of  putting  him 
on  his  guard  against  reporting  sick  again  on  account  of 
his  eyes. 
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Although  the  instructions  for  examining  recruits  are 
much  more  elaborate  than  those  of  any  insurance  office, 
the  reference  to  vision  is  no  more  extensive  than  what  I 
have  quoted.  All  that  concerns  the  recruit,  is  that  if  he 
can  read  -^  with  one  eye  and  have  sight  in  the  other,  he 
is  to  be  passed  as  tit  provided  that  the  vision  of  the  right 
eye  can  be  brought  up  to  -^^  with  glasses. 

Thus  there  is  not  the  same  stress  laid  on  accuracy  of 
vision  as  there  is  on  other  physical  conditions,  although  we 
would  imagine  that  a  grave  visual  defect  would  decide  the 
case  finally  in  spite  of  highly  specialised  functions  in  other 
directions. 

The  alteration  of  the  test  from  one  without  glasses  to 
one  with  glasses  has  completely  transformed  the  work  of 
the  ophthalmic  surgeon.  He  has  become  for  the  most  part 
a  refractionist.  The  older  test  of  R.  -,^-,  L.  -^,  was,  as  I 
have  said,  so  simple  that  anyone  could  apply  it.  But  if 
the  right  eye  has  now  to  be  brought  up  with  glasses  to 
-j^2j  there  are  thousands  of  men  who  will  need  to  be 
re-examined,  and  the  question  is,  by  whom  ?  As  you 
know,  there  are  stations  throughout  the  counti'y  called 
Ophthalmic  Centres,  established  for  the  provision  of  spec- 
tacles for  the  troops,  and  in  charge  of  a  medical  officer 
experienced  in  ophthalmology,  who  lias  as  his  orderly  a 
"certified  optician."  The  duty  of  this  ordei'ly  is  to 
measure  men  for  frames,  to  attend  to  the  duplication  of 
prescriptions,  to  dispatch  spectacles,  and  generally'  to 
cai-i-y  out  the  directions  of  the  medical  officer.  But  the 
pressure  which  the  new  standard  of  vision  is  creating  has 
quadrupled  the  refractive  work  of  the  Centres,  and  the 
temptation  will  arise — indeed,  in  some  instances  it  has 
proved  irresistible — when  the  medical-  officer,  overwhelmed 
with  refractive  cases,  and  not  too  punctilious  in  his  obser- 
vance of  ethical  principles  or  War  Office  instructions,  will 
hand  over  much  of  the  work  to  the  orderly,  contenting 
himself  merely  with  signing  prescriptions  to  which  he  h^'-" 
not  given  his  personal  attention.  Thus  the  classification 
and  fitness  of  a  soldier  may  depend  on  the  result  obtained 
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by  an  unqualified  man,  who  obviously  is  not  in  a  position 
to  diag-nose  the  existence  of  pathological  conditions.  This, 
perhap.s,  is  scarcely  a  state  of  affairs  foreseen  by  those 
who  so  urgently  pressed  for  a  visual  test  with  trial  glasses, 
and  in  my  opinion  it  constitutes  a  grave  menace  to  oph- 
thalniolog}'.      In  the  future  it  will  be  graver  still. 

It  has  already  been  said  this  new  standard  of  -^^  in  one 
eye,  with  the  right  eye  improved  to  -j-g-  at  least,  sanctions 
the  admission  to  Class  A  of  men  who  may  have  a  fairly 
high  degree  of  myopia  in  the  right  eye,  and  the  question 
to  be  determined  is  whether  it  will  lead  to  increased 
efficiency  to  put  a  myope  with  K.  =  g%  —  6  D.  =  ^^ 
into  Class  A  Lecaw.se  his  loft  eye  sees  at  least  i^.  Bearing 
in  mind  what  was  said  about  the  influence  of  a  high  plus 
or  minus  glass  on  sighting  with  the  rifle,  you  will  appre- 
ciate the  problem.  I  am  aware  that  many  high  myopes 
went  to  France  eai'Iy  in  the  war,  served  in  the  trenches, 
and  returned  unscathed,  but  when  trench-life,  and  par- 
ticularly night  operations,  are  taken  into  account,  it  may 
reasonably  be  asked  if  these  men  were  endangering,  not 
their  own  lives,  so  much  as  the  lives  of  their  comrades,  by 
losing  touch  or  missing  their  way  at  a  critical  moment. 

It  is  not  for  me  to  suggest  an  alteration  of  the  present 
standai'd,  but  to  ask  you  to  consider  stmidards  as  a  basis 
of  c]a.ssification  of  men  according  to  their  vision.  Test- 
types  cannot  be  di.spensed  with,  but  when  a  refractive 
error  is  present,  with  no  active  disea.se,  it  might  be  well  to 
take  into  account  the  amount  of  error  as  shown'  by  the 
ophthalmoscope  or  i-etinoscopy.  This  admittedly  would 
not  help  in  cases  of  amblyopia  which  presented  no  ob- 
jective evidence,  but  a  dioptric  standard  might  outline 
Bome  visual  classification,  and  determine  whether  a  man 
was  fit  for  a  fighting  or  non-combatant  unit.  After  all, 
the  ophthalmoscope  is  our  only  weapon  when  Ave  take 
arms  against  the  obstinate  and  reluctant,  and  these  in 
their  hosts  will  confront  us  in  the  immediate  future. 

New  units  are  being  formed  of  men  who  have  been  at 
the  Front,  who  have    been  wounded,  who  have  been  sub- 
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jeeted  to  the  strain  which  produces  shell-shock.  These 
units  are  being  formed  of  men  who  have  been  brought 
befoi-e  one  Medical  Board  after  another  on  account  of 
defective  vision.  The  obdurate  and  the  hanger-back  are 
being  called  up,  and  of  these  there  are  large  numbers  who 
have  undergone  so  many  visual  tests  and  so  many  oph- 
thalmoscopic examinations  that  they  know  the  safest 
attitude  to  assume  in  their  aim — as  surely  it  will  be  in 
many  instances — to  baffle  the  medical  officer. 

Among  these  there  are  men  who  have  been  on  active 
service,  and  have  undergone  every  conceivable  test  of 
physical  and  mental  endurance.  There  are  questions  to 
be  decided  as  to  whether  a  condition  of  the  fundus  was 
caused  or  aggravated  by  active  service,  or  was  in  existence 
at  the  time  of  enlistment,  when  ophthalmoscopic  exami- 
nations Avere  not  made  owing  to  haste  to  get  the  men 
through — examinations  which,  had  they  been  faithfully 
recorded  at  the  time,  might  have  saved  the  country 
thousands  and  thousands  of  pounds  for  claims  based  upon 
visual  defects.  Had  these  defects  been  seriously  examined 
a*  the  recruiting  office,  they  might  have  been  found  to  be 
congenital  in  origin,  or  due  to  pathological  conditions  in 
existence  previous  to  enlistment,  and  therefore  not  incurred 
through,  or  aggravated  by,  military  service. 

Were  time  less  exacting,  I  think  I  am  not  the  only 
member  of  this  Society  Avho  could  say  much  on  this 
subject.  What  is  most  to  be  desired  is  finality  in  authority 
upon  those  cases  in  which  definite  visual  disability  in  the 
soldier,  or  unalterable  rejection  in  the  recruit,  is  decided 
once  for  all  by  one  inviolable  tribunal. 

The  experience  of  others  in  the  K.A.M.C.  must  be 
similar  to  my  own.  Men  have  been  sent  to  me  for  an 
opinion  who  have  appeared  before  as  many  as  eight 
Medical  Boards,  examined  by  eight  specialists,  each  of 
whom  has  written  identically  the  same  repoi't.  One  M.O, 
may  find  tubercle  bacillus  ;  another  may  not.  One  M.0„ 
may  find  albuminuria  ;  another  may  not.  One  M.O.  may 
chance  upon  a    fleeting  cardiac   derangement,   which    has 
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vanislied  before  the  next  examiner  applies  his  stethoscope. 
But  a  man  with  anterior  polar  cataract  in  each,  with 
retinitis  pigmentosa,  with  optic  atrophy,  with  ruptured 
choroid,  with  retinal  detachment  in  one  eye  and  traumatic 
cataract  in  the  other,  with  posterior  synechite  in  each — 
the  catalogue  is  endless — such  a  man  has  a  definite,  in- 
controvertible, and,  above  all,  a  visible  lesion,  which  should 
relegate  him  for  the  rest  of  his  life  to  such  civilian  duties 
as  his  vision  will  allow  him  to  perform.  He  is  not  for  the 
Army,  and,  whatever  help  he  may  gain  by  attendance  at 
a  civil  hospital,  the  Army  is  not  for  him. 

I  have  endeavoured  to  place  before  you  some  conditions 
with  which  we  are  faced  in  our  efforts  to  discover  a 
standard  of  vision.  There  are  vast  differences  between  an 
army  on  a  peace  footing  and  one  on  a  war  footing ; 
between  the  volunteer  and  the  conscript ;  between  war  at 
a  remote  distance  and  war  at  our  doors  ;  between  a  war 
of  movement  and  a  war  of  entrenchment  and  siege. 
These  cannot  be  ignored  ;  but  we  are  concerned  in  addition 
with  finding  out  the  best  means  for  making  the  utmost  use 
of  our  material,  and  much  depends  on  the  grading  of  a 
man  according  to  his  vision.  We  need  more  than  one 
standard,  and  if  we  can  arrive  even  at  an  outline  of  what 
these  should  be,  we  have  done  much. 

There  is  urgently  demanded  the  organisation  of  a 
branch  of  military  ophthalmology,  staffed  by  men  fully 
trained  in  military  requirements,  who  should  be  entrusted 
with  power  to  pronounce  authoritatively  and  finally  upon 
a  man^s  visual  fitness. 

In  the  brief  time  allotted  to  me  I  have  attempted  to 
suggest  points  for  discussion,  and  it  has  been  my  en- 
deavour to  avoid  rather  than  to  stimulate  controversy. 
For  this  reason  I  have  not  dealt  with  the  writings  of  those 
who  somewhat  urgently  have  insisted  upon  our  immediate 
adoption  of  the  continental  system  of  visual  tests. 

I  trust  they  will  not  take  offence  if  I  hint  that  this  all- 
important  question  of  vision  in  the  Army,  like  not  a  few 
problems  that  demanded  solution  on  and  after  August  4th, 
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1914,  has  left  theory  safely  dumped  leagues  behind  the 
fii'ing  line,  and  has  brought  us  face  to  face  with  the 
implacable  barbed  wire  of  experience. 

Capt.  A.  W.  Ormond  thought  it  should  not  be  accepted 
that  all  Capt.  Wallace's  statements  were  absolutely 
true.  As  an  individual  who  had  some  responsibility  at 
one  of  the  ophthalmic  centres  in  London,  he  was  able  to 
assert  that  there  was  much  which  could  be  said  on  the 
other  side.  In  his  experience,  and  so  far  as  he  knew, 
there  were  no  militaiy  ophthalmic  cases  seen  by  orderlies ; 
but  there  had  been  an  impossibility  in  getting  the  War 
Office  to  take  the  slightest  notice  of  the  fact  that  the 
ophthalmic  surgeon  had  often  to  see  annually  2000  out- 
patients who  had  been  sent  promiscuously.  Yet  he  and  his 
colleagues  had  never,  under  the  most  urgent  considerations, 
obtained  the  assistance  of  orderlies,  but  had  got  through 
the  work  in  addition  to  their  ordinary  run  of  in-patients. 

Col,  Elliot  said  that  at  some  at  least  of  the  ophthalmic 
centres  the  numbers  of  the  patients  were  quite  out  of 
proportion  to  the  staff  :  there  were  more  than  a  man 
could  be  reasonably  expected  to  deal  with  in  an  after- 
noon. Some  men  had  forty  fresh  cases  to  see  in  an 
afternoon,  and  no  man  could  possibly  do  justice  to  so 
many  in  the  time.  That  fact  must  be  taken  into  account 
in  any  criticisms  which  might  be  made. 

Mr.  BiCKERTON  said  he  had  only  one  remark  to  make. 
As  far  as  the  standard  of  vision  was  concerned,  if  the 
Government  wanted  men  they  took  them,  whatever  the 
standard.  If  they  did  not  want  them,  they  set  up  a 
standard  of  vision.  With  regard  to  the  way  in  which 
the  work  was  done,  how  could  one  expect  it  to  be  better, 
seeing  that  originally  there  was  no  organisation  and  no 
equipment  provided  ?  A  man  was  sent  down  to  a  certain 
district  to  examine  eyes  :  he  found  nothing  there — no 
ophthalmoscopes,  no  glasses,  absolutely  no  facilities  for 
working.  The  War  Office  used  these  so-called  standard 
tests  if  they  liked,  if  not,  they  did  not  consider  them.     He 
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understood  that  m  one  to'.vn  a  g\'na?cological  surgeon  was 
engaged  in  doing  these  tests.  If  there  was  anybody  to 
blame  in  this  matter,  it  was  the  AVar  Office  :  that  had  been 
so  from  beginning  to  end.  Ophthalmic  surgeons  had  done 
the  best  they  could. 

Mr.  Hakkison  Butlku  said  the  practice  he  adopted  was 
to  put  everyone  under  homatropine,  thus  saving  time  and 
avoiding  mistakes. 

Mr.  McMiLLEN  said  he  had  examined  many  hundreds 
of  cases  at  the  Whitehall  recruiting  depot  since  the 
introduction  of  the  new  standard,  and  he  was  certain  the 
result  had  been  that  they  had  been  able  to  place  a  largely 
inci'eased  number  of  men  into  Class  A. 

Mr.  Inglis  Pollock  said  he  knew  one  depot  which  was 
in  charsre  of  a  school  medical  officer,  w'ho  fifteen  years 
ago  had  been  for  one  yeai- an  eye  in Hrmary  house  surgeon, 
and  another  was  in  charge  of  a  man  who  had  been  an 
extra  dispensary  assistant  and  was  recently  made  clinical 
assistant  -.  while,  on  the  other  hand,  he  knew  an  ophthalmic 
surgeon  and  two  assistant  surgeons  who  were  acting  as 
registrars  and  not  permitted  to  look  at  eye  cases. 

Dr.  G.  Mackay  said  there  had  certainly  been  in  the 
country  a  great  deal  of  dissatisfaction  in  this  matter,  but 
as  the  subject  could  not  be  threshed  out  or  remedied  by  a 
hasty  discussion,  he  suggested  that  the  Council  of  the 
Society  should  take  the  matter  into  consideration,  and  see 
whether  steps  could  not  be  taken  to  make  recommendations 
to  the  War  Office.      He  would  like  to  propose — 

"  That  the  Council  be,  and  is  hereby  requested,  to 
consider  and  report  to  the  Society  on  the  conditions 
affecting  the  standards  of  vision  in  the  British  Army  with 
the  ultimate  intention  of  submitting  recommendations  to 
the  AVar  Office  for  the  more  efficient  conti-ol  of  the 
ophthalmic   department  of  the   Medical  Service," 

Mr.  BiCKEKTuN  seconded,  and  it  was  carried. 

Capt.  "Wallace,  in  reply,  said  that,  in  reference  to  his 
statement  that  orderlies  were  doing  the  work,  it  was  his 
duty  to  inspect    a    number    of  ophthalmic    centres,  and  he 


REMAKKS    UPON    ADVANCEMENT    OPERATIONS.  365 

knew  what  was  going  on.  He  had  seen  dozens  of  pre- 
scriptions signed  by  orderlies  with  the  responsible  officer^s 
name  :  the  medical  officer  had  not  even  taken  the  trouble 
to  write  his  own  name  on  the  slips. 


5.    ReinarJis  upon  advance ment  oj)erati(nii>-. 

By  C.  Worth. 

Though  the  advancement  operation  which  1  liave  used 
for  more  than  twenty  years  is  the  same  essentially  as 
when  it  was  first  described,  many  little  improvements  in 
detail  have  been  made  from  time  to  time.  All  these  have 
been  described,  save  one,  of  which  I  will  speak  later. 
Though  I  consider  this  operation  to  be  now  technically 
perfect,  of  course  one  does  not  suggest  that  it  is  not 
possible  to  produce  good  results  by  other  advancement 
operations.  A  painter  needs  the  best  pigments  procurable, 
but  can  get  on  well  with  a  lower  quality,  for  these  go  a 
very  small  way  towards  the  making  of  a  picture.  The 
skill  and  experience  of  an  operator  are  of  vastly  more 
importance  than  the  method  of  operating  or  the  materials 
which  he  uses.  But  there  are  certain  facts  which  should 
be  carefully  considered  by  everyone  who  undertakes  an 
operation  for  squint. 

(1)  If  the  method  of  attachiiig  the  sutures  to  the 
muscle  or  to  the  globe  allows  the  sutures  to  cut  through 
or  to  give  ever  so  little  an  accurate  result  cannot  be 
expected. 

(2)  Very  great  care  is  needed  to  place  the  sutures 
symmetrically  and  to  equalise  the  tension  in  tying  them, 
in  order  to  avoid  elevation  or  depression  of  the  globe  or 
rotation  about  its  fore-and-aft  axis.  For  this  reason  any 
method  of  fixino-  the  sutux-es  above  and  below  the  o-lobe  is 
inadmissible. 

1^3)  Tenotomy  of  the  opponent  muscle  (apart 'from  the 
danger  of  the  eye  ultimately  turning  the  other  way),  being 
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uncertain  in  its  immediate  results,  renders  any  a2)proach 
to  accuracy  impossible. 

(4)  Shortening  a  muscle  and  re-attacliing  it  to  its  old 
insertion,  while  suitable  for  very  small  deviations,  cannot 
be  depended  upon  to  produce  any  considerable  effect,  and 
the  attempt  usuall}'  results  in  a  diminution  of  the  range  of 
rotation  of  the  eye  in  both  directions. 

(5).  Simple  shortening  of  a  muscle  with  tenotomy  of  its 
opponent  appears  to  involve  a  greater  risk  of  ultimate 
divergence  than  advancement  and  tenotomy. 

(6)  In  advancing  a  muscle  it  is  of  great  importance  as 
far  as  possible  to  avoid  disturbing  its  relations,  and 
especially  to  avoid  abrading  its  under-surface.  A  so- 
called  advancement  operation  in  which  the  muscle  is  first 
separated  from  surrounding  structures  at  best  becomes  a 
mere  shortening,  for  the  underside  of  the  muscle  forms 
adhesions  to  its  old  insertion.  In  some  cases  in  which  this 
had  apparently  been  done,  without  producing  the  desired 
I'esult,  I  have  subsequently  been  called  upon  to  operate 
upon  the  same  muscle.  The  adherent  mat  of  muscle  and 
scar  tissue  was  fouiid  difficult  to  deal  with. 

The  operation  which  I  use  is  a  true  advancement  ; 
adhesions  are  not  formed  between  the  under-surface  of  the 
muscle  and  its  old  insertion.  This  I  have  proved  when 
operating  a  second  time  upon  the  same  muscle  in  some 
cases  in  which  I  had  produced  too  large  or  too  small  a 
result. 

The  improvement  of  which  I  spoke  is  in  the  use  of  a 
special  scleral  needle.  In  my  earlier  operations  the  sutures 
not  infrequently  cut  their  way  out  of  the  sclera  before  the 
end  of  the  muscle  had  become  firmly  united  to  what  was 
intended  to  be  its  new  insertion.  Gradually  I  put  the 
sutures  deeper  and  deeper  into  the  sclera  until  a  depth 
was  found  at  which  they  never  cut  out  and  which  has 
proved  to  be  safe.  For  many  years  I  used  just  this  depth 
without  knowing  precisely  what  proportion  of  the  thick- 
ness of  the  sclera  it  represented.  Three  or  four  years 
ago  my  sutures  were  inserted  in  an  eye   which  was  about 
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to  be  excised  for  sarcoma,  and  Mr.  Greeves  very  kindly 
cut  sections  for  me.  The  sutures  penetrate  three-fifths  of 
the  thickness  of  the  sclei'a.  A  shallower  position  cannot 
always  be  depended  upon  ;  there  is  not  much  room  to  go 
deeper  within  the  limits  of  safety.  I  have  never  had  an 
accident  myself,  probably  because  this  depth  was  arrived 
at  very  gradually.  But  I  have  seen  in  consultation  a  case 
in  which  the  eye  was  destroyed  owing  to  sutures  reaching 
the  interior  of  the  eyeball,  and  one  has  heard  of  other 
cases. 

Accurate  insertion  of  these  sutures  is  rendered  un- 
necessarily difficult  by  the  large  expenditure  of  force 
required  to  make  an  ordinary  eye-needle  traverse  about  an 
eighth  of  an  inch  of  scleral  substance.  The  sclera  may 
easily  be  cut  with  a  sharp  instrument  ;  it  may  be  torn 
with  great  difficulty,  but  it  cannot  be  stretched  to  any 
appreciable  extent.  A  needle,  sharp  at  the  point  but  not 
at  the  edges,  can  only  pass  through  scleral  substance  by 
a  tearing  action  like  that  of  a  wedge.  One  knew  what 
the  needle  should  be,  but  for  a  long  time  it  proved  impos- 
sible to  get  an  instrument-maker  to  realise  that  one 
•  wanted  a  very  perfect  surgical  instrument,  not  drapers' 
wares  put  up  in  paper  packets  and  sold  by  the  dozen. 
At  last  Messrs.  Weiss  made  them  for  me.  The  needle  is 
straight,  three-quarters  of  an  inch  long,  and  has  a  split  eye. 
The  shaft  is  round.  The  head  is  trowel-shaped,  each 
edge  being  as  sharp  and  as  carefully  finished  as  the  edge 
of  a  Graefe  knife.  The  head  is  of  such  a  width  as  to  cut 
a  slit  in  the  sclera  through  which  the  round  shaft  of  the 
needle  and  the  suture  will  just  pass  easily.  The  needle  is 
straight,  because  the  instrument-maker  has  found  it  impos- 
sible to  make  perfect  edges  to  a  curved  needle,  owing  to 
the  difficulty  in  holding  it.  The  split  eye  is  to  enable  one 
to  use  curved  needles  for  the  muscle.  A  straight  needle 
cannot  well  be  used  on  the  lateral  recti  muscles  of  a 
deeply-set  eye  nor  upon  the  inferior  or  superior  recti  in  any 
eye.  The  needles  are  kept  in  a  wooden  case  made  to  hold 
them  separately,  so  that  the  heads  do  not  touch  anything. 
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and  they  are  sterilised  in  absolute  alcohol,  so  th.at  no  one 
need  touch  them  but  oneseU'. 

For  inserting  the  sutures  in  the  muscle,  small  curved 
eye  needles  are  used.  Then,  as  each  suture  is  to  be 
inserted  in  the  sclerotic,  the  curved  needle  is  removed  and 
the  suture  slipped  into  the  split  eye  of  the  scleral  needle. 
One  must  remember  to  keep  the  trowel-shaped  head  of 
this  needle  parallel  with  the  surface  of  the  sclerotic. 

This  needle  is  a  help  in  an  operation,  the  accurate  per- 
formance of  which  requii'es  more  judg'ment  and  experience 
than  any  other  operation  in  ophthalmic  surgery.  In  a 
squint  operation  (given  adequate  nursing,  which  one  may 
always  command  in  private,  practice)  the  result  depends 
entirely  upon  the  surgeon,  who  should  accept  responsi- 
bility for  it. 

Mr.  Arnold  Lawson  asked  whether  Mr.  Worth  handled 
the  thi'ead  in  order  to  pass  it  into  the  needle.  He  asked 
the  question  because  he  thought  there  was  an  objection  to 
touching  thread,  for  operation,  with  one's  fingers,  and  he 
personally  took  the  greatest  care  not  to  handle  either 
needle  or  thread  at  any  period  of  the  operation,  using 
forceps  and  needle-holder  alone  for  every  pni'pose. 

Mr.  Harkison  Butler  said  he  wished  to  ask,  in  all 
humility,  how  Mr.  Worth  managed  to  split  the  sclera  into 
fifths.  The  sclera,  at  the  point  mentioned,  was  '8  mm.  in 
thickness,  and  to  go  through  three-fifths  of  it  seemed  an 
extraordinarily  difficult  thing  to  manage. 

He  had  found  it  difficult  to  get  results  with  pure 
advancement  without  tenotomy.  In  the  vast  majority  of 
cases,  whatever  one  did,  the  stitches  seemed  to  have 
cut  out  of  the  sclei'a  by  the  pull  exerted  by  the  unteno- 
toniised  muscle.  He  found  one  could  do  a  tenotomy,  not 
letting  go  of  the  muscle,  and  suturing  through  it  to  keep 
it  in  position.  He  did  not  lay  the  muscle  back,  but  para- 
lysed it  for  a  few  days,  so  that  it  might  re-attach  itself  to 
its  old  position.  He  did  not  see  why  there  should  be  any 
objection  to  a  muscle  forming  an  attachment  by  its  belly 
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to  the  old  position.  His  anchor-suture  method  aimed  at 
that,  and  since  he  had  adopted  that,  his  results  had  been 
better  than  before. 

Mr.  J.  Gray  Clegg  said  that  in  one  or  two  cases  in 
which  thei'e  had  been  a  marked  convergence,  in  which  he 
had  done  advancement  without  tenotomy,  the  eye  had 
been  pulled  back  into  the  orbit,  and  the  palpebral  fissure 
was  distinctly  less  than  on  the  other  side.  It  was 
sufficient]}^  conspicuous  to  be  noticed  b}^  any  ordinary 
person.  In  such  cases  tenotomy  of  the  opposing  inuscle, 
combined  with  the  advancement,  gave  a  better  cosmetic 
result. 

Mr.  Claud  Worth,  in  I'eply,  said  Mr.  Harrison  Butler 
wanted  to  know  how  he,  the  speaker,  could  tell  he  was  in 
three-fifths  of  the  thickness  of  the  cornea.  He  used  the 
method  for  years  without  knowing  in  the  least.  At  first 
he  found  that  his  sutures  sometimes  cut  out,  and  gradually 
and  slowly  he  got  deeper  and  deeper.  "When  he  at 
length  got  to  the  depth  at  which  they  held,  he  kept  to 
that  depth.  It  was  not  until  three  or  four  years  ago 
that  he  had  the  curiosity  to  find  out  what  pi'oportion  of 
the  thickness  of  the  sclera  he  had  gone  through.  Then 
he  found  it  was  three-fifths.  He  wondered  whether  any 
member  knew  what  effect  was  going  to  be  produced  by 
tenotomising,  and  then  advancing  the  muscle  on  the  other 
side.  That  tenotomised  muscle  had  to  be  re-attached 
afterwards,  and  no  one  could  foresee  what  the  effect 
would  ultimately  be.  If,  however,  one  were  doing  an 
advancement  alone,  the  ultimate  result  of  the  opei'ation 
would  depend  entirely  upon  the  surgeon. 

With  regard  to  attaching  the  belly  of  the  muscle  to 
the  old  attachment,  that  would  not  yield  such  good 
results,  because  the  power  and  i-ange  of  action  of  the  muscle 
would  then  be  not  so  good.  But  if  a  surgeon  had  doubts 
about  being  able  to  get  the  end  firmly  adherent  to  the 
sclera,  he  had  better  sew  it  all  the  way  down  to  its  old 
insertion  than  do  a  tenotomy  on  the  other  side. 

In  reply  to   Mr.  Gray  Clegg,  if   one  produced   a   large 
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effect  by  advancement  alone,  it  caused  retraction,  he 
agreed  ;  but  for  anything  over  15°  in  cases  of  convergent 
squint,  he  advanced  both  external  recti,  but  not  both  at 
the  same  time.  He  divided  the  effect  Vjetween  the  two 
eyes. 

In  answer  to  Mr.  Brooksbank  James,  before  he,  Mr. 
Worth,  got  Weiss  to  make  the  needle  he  now  worked 
with,  he  experimented  with  Mr.  James's  needle.  An 
objection  to  it  was,  that  the  hole  it  made  was  not  sufficient 
to  allow  the  thread  he  used  to  pass  through,  and  hence 
he  had  to  use  a  finer  thread  than  he  would  like  to.  Also 
he  found  the  needle  too  flexible,  and  it  had  not  a  suffi- 
ciently good  cutting  edge. 

With  regard  to  putting  two  sutures  transversely  to  the 
axis  of  the  muscle,  he  did  not  think  there  was  any  ob- 
jection to  that,  provided  one  got  it  all  symmetrical. 
There  were  many  different  methods  by  which  one  might 
produce  good  results,  so  long  as  one  always  used  the 
same  operation  and  got  thoroughly  accustomed  to  it,  and 
gradually,  by  experience,  learned  what  was  likely  to 
happen  to  the  case  aftewards. 


6.    Functional  spasm  of  accommodation. 

By  Leslie  Paton. 

Trde  spasm  of  accommodation  is  one  of  the  rarer 
conditions  met  with  in  ophthalmology.  Hirschberg,  in 
1884,  said  :  "  I  scarcely  believe  in  the  existence  of  acute 
and  not  at  all  in  the  existence  of  a  chronic  form  of 
accommodative  spasm.  I  have  never  seen  one  case  out 
of  many  thousands  tested  by  the  ophthalmoscope  and 
by  glasses."  Hess,  in  the  second  edition  of  Griefe's 
Saemisch,  also  expressed  a  similar  feeling  as  to  the 
rarity  of  true  spasm  of  accommodation.  In  our  own 
Transactiims  I    have   been   able    to    find  only   two  papers 
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dealing  with  the  subject  ;   one  by  Adams,  in  vol.  ii,  p.  180  ; 
and  one  by  Fitzgeraldj  in  vol.  iv,  p.  311. 

Adams  gives  two  cases;  the  first,  a  girl,  fet.  13  years, 
who  had  had  diphtheria  in  September,  1880.  In  December, 
1880,  her  visual  acuity  with  +  2  D.  sph.  in  each  eye  was 
^.  In  August,  1881,  he  found  she  required  R.E.  —  5  D. 
sph.  =  —  1  D.  cyl.  ax.  hor.  to  get  §,  and  L.E.  —  4  D. 
sph.  to  get  ^.  After  using  atropine  the  refraction  was 
found  to  be  practically  as  it  had  been  in  December — 
R.E.  +  2-5  D.  sph.  =  +  -5  D.  cyl.  ax.  V.  =  f . 
L.E.  +  2  D.  sph.  =  f . 

His  second  case  was  by  no  means  as  striking,  and  I 
will  not  quote  it. 

Fitzgerald  also  gives  two  cases.  In  the  first,  a  myopia 
in  one  of  —  3  D.  disappeared  completely  under  atropine. 
The  other  eye  showed  no  spasm,  and  was  emmetropic. 
In  his  second  case,  a  myopia  of  —  2'25  D.  in  each  eye 
proved,  under  atropine,  to  be  a  hypermetropia  of  R.E.  + 
1-25  D.  sph.,  and  L.E.  -H  '75  D.  sph. 

Before  proceeding  further  I  must  guard  myself  by 
defining  what  is  meant  by  true  spasm  of  accommoda- 
tion, and  I  cannot  do  better  than  paraphrase  the  words 
of  Hess.  Much  misunderstanding  has  arisen  from 
the  want  of  a  sufficiently  sharp  limitation  of  what  is 
meant  by  so-called  spasm  of  accommodation.  It  is  not 
right  to  call  the  condition  of  maintained  accommodation 
found  in  young  hypermetropes  a  ciliary  spasm  :  it  is 
really  a  physiological  adaptation  in  the  interests  of  clear 
vision.  A  slight  degree  of  true  spasm  of  accommodation 
is  frequently  found,  especially  in  myopic  school  children. 
Here  there  can  be  no  question  of  its  subsei'ving  the 
interests  of  clear  vision,  and  there  can  be  little  doubt 
that  some  degree  of  spasm  of  the  ciliary  muscle  exists  in 
a  very  definite  percentage  of  myopes,  and  even  of  school 
children  in  general.  Stocker  found  it  in  5  per  cent,  of 
cases  investigated,  and  Schmidt  Rimpler  in  10-30  per 
cent  ;  while  the  proportion  in  myopes  was  even  higher. 
The   difference  produced   in  such  cases  as  a  rule  by  the 
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use  of  full  atropisation  is  not  more  tliaii  1  D.  to  2  D. 
The  development  of  this  more  or  less  constant  contraction 
of  the  ciliary  muscle  is  not,  however,  a  spasm  of  accom- 
modation in  the  sense  in  which  I  use  the  term  to-day. 
It  may  only  be  a  phenomenon  associated  with  the  in- 
creased convergence  that  uncorrected  myopes  and  astig-- 
matics  adopt  to  get  clearer  vision.  If  so,  it  belongs  to 
a  category  analogous  to  the  class  of  hypermetiopes 
spoken  of  above.  Apart  from  these  two  types,  in  which 
some  contraction  of  the  ciliary  muscles  exists,  true  spasm 
of  accommodation  must  be  regarded  as  a  comparatively 
rare  occurrence.  I  would  define  it  as  the  sudden  develop- 
ment in  one  or  both  eyes  of  a  considerable  degree  of  ap- 
parent myopia.,  which  disappears  when  the  eye  is  atropised. 
The  spasm  may  be  continuous  or  clonic,  or  may  pass 
from  clonic  to  continuous,  and  it  may  be  associated  with 
spasm  in  other  ocular  muscles. 

Case  1. — History. — Miss  M.  M —  is  an  extremely  intelli- 
p-ent  and  very  healthy  young  lady.  I  saw  her  first  in  May, 
lt?09,  when  she  was  13,  but  I  afterwai'ds  received 
some  notes  from  the  late  Dr.  Fitzgerald,  in  Dublin,  which 
enable  me  to  give  her  history  from  the  age  of  5.  He 
writes:  "I  first  saw  the  child  in  1907.  She  was  then 
5  vears  old,  and  she  was  brought  to  me  because  her  left 
eye  was  observed  to  converge.  V.  =  -^^  E.E.  Retinoscopy 
+  1-5  D.  E.E.  I  saw  her  again  in  1903  V.  =  f  E.E. 
I  prescribed  for  reading  +  "75  D.  sph.  E.E.  She  came 
to  me  again  in  1907,  as  she  had  lost  her  glasses.  R.E. 
V  =  1^,  L.E.  V.  =  ^.  Left  eye  had  again  been  observed 
to  converge.  I  prescribed  -|-  1  D.  sph.  E.E.  Some 
time  after  this  they  went  to  London,  and  I  did  not  see 
her  again  till  she  came  to  see  me  last  February  with  your 
letter  and  notes.  In  1884  I  reported  two  cases  of  'acute 
spasm  of  the  accommodation'  (see  reference  above).  I 
took  a  great  deal  of  trouble  at  the  time  in  searching  up 
all  the  cases  on  record,  and  could  lay  my  hands  on  few. 
As  well  as  I  can  remember,  there  were  a  couple  reported 
in    (irfefe's   Archives,   but   they  were  both  connected  with 
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some  ti-auina  of  the  cornea.  If  I  am  not  mistaken, 
Donders  expressed  some  scepticism  of  the  existence  of 
such  a  condition."  I  have  quoted  a  large  pai't  of  Dr. 
Fitzgerald's  letter  because  of  its  general  interest,  but  as 
regards  Miss  M.  M —  the  important  fact  is  that  at  aet.  5 
years  there  was  convergence,  occasional  but  definite,  of  the 
left  eye.  When  I  saw  her  in  1909,  at  the  age  of  13,  the 
history  was  one  of  a  tendency  to  divergent  strabismus 
when  tired.  I  found  the  R.E.  emmetropic  and  the 
L.  E.  —  5  D.  myopia.  Thei*e  was  quite  definite  diver- 
gence on  screening,  but  good  stereoscopic  vision,  and  the 
eyes  were  quite  straight  when  both  were  uncovered. 

Under  atropin    R.E.   refract.   =    +    "75   D.   sph.,  L.E.= 
—  -25  D.  sph. 

In   December,    1910,   with   no   mvdriatic  R.E.  was  emm. 
Y.A.  =  f. 

L.E.  c.  —  1-5  D  sph.  3  _  -5  D.  cyl.  ax.  10°  V  =  f. 
There  was  still  a  marked  tendency  to  divergence. 
I  ordered  a  correcting  glass  for  the  left  eye  and  stereo- 
scopic and  convergence  exercises.  In  April,  1911,  her 
visual  acuity  was  ^  in  each  eye  (with  correction  in  the 
left  eye).  She  had  good  stereoscopic  vision  and  the 
divergence  was  much  less  frequent.  No  change  of  any 
importance  was  noticed  till  the  end  of  1912,  when,  for  the 
first  time,  she  complained  of  seeing  double  when  she  did 
not  use  her  glasses.  She  still  got  good  stereoscopic 
vision  with  her  glasses  and  f  E.E.  The  complaints  of 
seeing  double  increased,  especially  on  reading,  and  by 
April,  1913,  a  permanent  divergence  of  14°  of  the  left  eye 
had  established  itself.  Under  observation  this  divergence 
remained  steady  at  14°,  so  I  suggested  the  advisability  of 
doing  a  tenotomy  of  the  left  external  rectus.  This  was 
done,  with  the  result  that  at  the  beginning  of  June  her 
eyes  were  quite  straight.  She  could  see  things  without 
doubling  for  much  longer  periods,  and  when  she  got 
diplopia  it  was  homonymous.  Her  refraction  tested  at 
the  end  of  June   without  atropine  was  R.E.  —  "75  D.  sph. 

-  -  -25  D.  cvl.  ax.  V  =  f .  L.E. ~  '^  ^'  'P^'"    ,^o    =f  • 

-  '  ^  —  -5  D.  cyl.  ax.  10°        ® 
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By  September,  1913,  a  very  variable  convergence 
easily  shown  by  screening  or  by  the  Maddox  rod  had 
manifested  itself.  Her  eyes  still  looked  straight  with 
glasses,  but  the  homonymous  diplopia  was  much  more 
troublesome,  and  with  the  Maddox  rod  15°  to  20°  of 
prism  was  required  to  overcome  the  diplopia.  Mr. 
Holmes  Spicer  saw  her  with  me  at  that  time  and  advised 
against  further  operation  and  suggested  the  use  of  an 
opaque  glass  in  front  of  the  left  eye  to  avoid  the  worrying 
diplopia. 

On  October  27th,  1913,  she  appeared  complaining  of 
very  bad  vision.  There  was  now  quite  manifest  conver- 
gence variable  in  amount  from  10"  to  14°,  but  the  most 
remarkable  feature  was  an  apparent  myopia  of  —  7  D  in 
the  right  eye  and  —  9  D.  in  the  left  eye.  This  was  variable 
and  seemed  to  increase  and  diminish  with  the  variations 
in  the  convergence.  Under  full  atropine  mydriasis  her 
refraction  was  R.E.  +  'o  D.  sph.  =  f .  L.E.  —  ID. 
sph  3  —  "75  D.  cyl.  ax.  hor.  =  f .  I  ordered  her  R.i/, 
+  -25  D.  sph.,  L.E.  —  1-25  D.  sph.  3  —  -75  D.  cyl.  ax. 
hor.,  and  on  testing  her  with  these  a  few  days  later  she 
could  get  the  images  together  with  9°  prm.  base  out.  The 
spasm  recommenced  as  soon  as  any  attempt  to  abandon 
the  use  of  atropine  was  made.  She  could  get  her  eyes 
straight,  but  even  then  the  diplopia  still  persisted. 

In  January,  1914,  Mr.  Lawford  saw  her  along  with  me 
and  we  made  a  very  careful  examination.  When  first 
examined  she  showed  a  spasm  of  right  accommodation 
requiring  —  6  D.  sph.  to  get  f  vision.  By  gradual  reduc- 
tion of  the  strength  of  the  glass  we  got  her  to  see  ^  with 
—  '25  D  sph.  Then  she  had  an  alternating  spasm  with 
a  period  of  about  7  sees.  AVhile  this  was  happening 
there  also  was  a  definite  variability  in  the  amount  of 
convergence  of  the  left  eye  and  also  in  the  size  of  the 
palpebral  opening. 

A*t  this  time  she  was  sent  off  to  Ireland  to  have  a 
holiday  and  incidentally  Fitzgerald  re-examiued  her. 
He  reported   in   May,   1914,  that   while   under  his   obser- 
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vation  no  change  had  taken  place.  "  The  spasm  of 
accommodation  reappeared  in  the  right  eye  just  as  acutely 
on  giving  up  the  use  of  the  drops.  The  angle  of  con- 
vergence in  the  right  eye  as  measured  by  the  perimeter 
was  27\  In  making  this  test  I  noticed  a  curious  nystagmus- 
like movement  of  the  right  eye  for  some  seconds  before  it 
became  fixed." 

On  the  suggestion  of  Fitzgerald  we  sent  Miss  M — 
over  to  Paris  to  get  Landolt^s  opinion,  which  I  must  quote 
nearly  in  full. 

"  I  have  examined  Miss  M.  M —  on  April  30th  and 
May  1st  and  4th  of  this  year  (1914).  I  have  found  her 
the  subject  of  a  spasm  of  accommodation,  which,  in  the 
absence  of  any  mydriatic,  changes  the  refraction  of  the 
eyes  about  9  D.  From  a  myopia  of  1  D.  in  the  left  it 
increases  to  10  D.,  and  from  a  slight  hypermetropia  in  the 
right  it  changes  to  —  9  D. 

"  Miss  M —  has  besides  a  very  marked  convergent 
strabismus  (approximately  27  )  She  uses  the  left  eye  for 
fixing  and  the  right  eye  is  deviated  towards  the  nose,  but 
not  always  to  the  same  degree.  This  eye,  on  the  con- 
trary, shows  definite  spastic  contractions,  almost  nystagmic, 
which  tend  sometimes  to  turn  it  into  an  extreme  degree 
and  then  momentarily  relax.  The  convergent  strabismus 
of  Miss  M —  is  in  part  a  concomitant  strabismus  due  to 
the  spasm  of  convergence  which  accompanies  that  of 
accommodation.  But  it  is  due  also  to  the  tenotomy  of 
the  Ifft  external,  rectus  muscle.  In  eifect,  as  I  have  shown, 
the  tenototny  of  an  oculo-motor  niuscle  is  equivalent  to  a 
'paresis. 

"The  convergent  concomitant  strabismus  is  then  in  this 
case  complicated  by  a  paretic  strabismus.  That  is  shown, 
amongst  other  signs,  by  the  limitation  of  the  temporal 
movement  of  the  left  eye,  much  more  marked  than  that  of 
the  other  eye,  which  is  not  beyond  what  is  usually  seen  in 
concomitant  convergent  strabismus. 

•'■'  So,  as  the  patient  prefers  to  use  the  left  eye  for  fixing, 
that  is,  the  paretic  eye,  the  paretic  deviation  shows  itself 
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ill  the  otlier  or  right  eye.  The  deviation  is  thus  greater 
than  when  the  right  eye  fixes,  because  it  is  a  secondary 
deviation.  It  is  in  this  way  that  we  get  the  explanation 
of  the  spastic  movements  of  the  right  eye,  of  which  I 
have  spoken  above. 

"  As  to  treatment,  I  consider  tliat  it  is  above  all  neces- 
sary to  advance  the  external  rectus  muscle  of  the  left  eye, 
while  continuing  energetically  and  regularly  the  treatment 
of  the  accommodative  spasm  by  means  of  mydriatics. 

"  It  is  more  than  probable  that  this  operation  will  not 
be  enough  to  correct  the  strabismus,  but  that  it  may  be 
necessary  to  advance  also  the  right  external  rectus.  But 
that  operation  can  be  reserved  for  a  later  period,  when 
the  effect  of  the  advancement  of  the  left  external  rectus 
can  be  considered  definite  ;  that  is  to  say,  about  one 
month  after  the  first  operation." 

Such  was  the  report  that  Miss  M —  brought  back 
with  her  from  Paris,  and  with  most  of  it  one  could  not 
help  finding  oneself  in  agreement.  Unfortunately  its 
lucidity  and  straightforwardness  has  been  attained  to  a 
certain  extent  by  omitting  to  take  into  account  some  of 
the  complexities  of  the  case. 

Here  is  a  girl  who  at  the  age  of  5  has  an  occasional 
convergent  strabismus  which  has  turned  into  an  occasional 
divergence  by  the  age  of  13  ;  at  the  age  of  13  she  has 
perfect  stereoscopic  vision,  and  yet  at  the  age  of  16  she 
begins  to  develop  occasional  diplopia,  and  by  the  age  of 
17  has  developed  a  constant  divergence  of  14°.  This 
divergence  is  seemingly  cured  by  operation,  but  the 
diplopia  remains  though  it  changes  its  character.  Then 
suddenly  an  acute  accommodative  spasm  develops  and  at 
the  same  time  a  convergence  spasm. 

I  felt  at  the  time  that  Dr.  Landolt's  note  did  not  help 
us  much  to  get  at  an  explanation  of  the  complexities  of 
the  case,  and  I  think  I  may  say  that  Mr.  Lawford, 
Mr.  Spicer,  and  myself  were  of  one  opinion  a^  to  the 
inadvisability  of  any  further  operative  interference  in  the 
conditions  then  existing. 
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When  I  saw  her  aftei'  her  return  from  Paris  I  found 
the  variability  of  convergence  much  greater  than  on  any- 
previous  occasion.  On  fixing  with  the  left  eye,  which  she 
still  preferred  to  use,  the  angle  of  convergence  varied 
from  18°  to  32  .  On  using  the  right  eye  for  fixation  the 
angle  of  convergence  occasionally  reached  36°,  but  on  the 
whole  the  movements  were  very  similar.  This  observa- 
tion was  not  in  agreement  with  one  of  Landolt's,  who 
found  the  deviation  greater  when  fixing  with  the  left  eye, 
and  as  he  based  part  of  his  argument  on  the  existence  of 
a  paretic  secondary  deviation  of  right  eye  when  the  left 
eye  fixed,  I  repeated  it  carefully  and  confirmed  the  fact 
that,  as  a  rule,  though  there  was  no  great  difference 
between  the  angles  observed  on  fixing  with  either  eye, 
on  the  whole  they  were  slightly  greater  on  fixing  with  the 
right  eye.  It  was  also  noted  that  there  was  a  periodic 
spasmodic  opening  of  the  palpebral  apertures  of  the  two 
eyes. 

Miss  M — 's  father  is  a  doctor  and  he  considered  that, 
having  got  Landolt^s  opinion  so  strongly  in  favour  of 
restoring  the  tenotomised  left  external  rectus  to  its  original 
position,  this  should  at  least  be  tried.  It  was  against  my 
own  judgment  and  against  Mr.  Lawford's,  but  Dr.  M — 
w^as  willing  to  accept  the  responsibility.  I  felt  sure  that 
under  stn  anaesthetic  all  signs  of  the  spasm  would  go,  and 
I  asked  the  father  to  be  present  and  see  what  took  place 
then  before  deciding  finally.  As  soon  as  she  came  fully 
under  the  influence  of  the  anaesthetic  it  turned  out  as  I 
expected.  The  visual  axes  were  parallel,  if  not  slightly 
divergent.  However,  Dr.  M —  decided  that  he  would 
prefer  me  to  go  on  with  the  operation.  After  the 
advancement  the  left  eye  was  divergent  to  an  angle  of 
between  15  and  20°.  Both  eyes  were  kept  bandaged  up 
until  the  stitches  were  removed  on  the  eighth  day.  Then 
it  was  found  that  she  preferred  to  use  the  right  eye,  and 
that  on  fixing  with  the  right  eye  there  was  no  spasm  and 
the  left  eye  diverged  to  an  angle  of  about  22°.  But  as 
soon   as   she   attempted  to   fix   with    the    left   eye,   spasm 
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coiiiinenced  developing  rapidly  up  to  —  10  D.  of  myopia, 
wliile  the  right  eye  wandered  wildly  from  a  position  of 
parallelism  to  one  of  extreme  convergence.  The  absence 
of  spasm  on  right  eye  fixation  lasted  for  one  week,  from 
June  2nd  to  June  9th,  when  definite  spasm  in  both  eyes 
again  appeared  :  R.E.  —  9  D,  L.E.  —  10  D.  Under 
atropine  this  disappeared,  and  on  June  15th  she  showed 
a  hardly  noticeable  convergence,  but  had  a  very  definite 
dii)lopia  which  was  not  affected  by  prisms  in  front  of  the 
right  eye  but  could  be  very  sensibly  diminished  by  prisms 
in  front  of  the  left  eye. 

Her  refraction  under  atropine  at  this  time  was  R.E.  + 
•5  D.  sph.  =  f  (2),  L.E.  -  1-5  D.  sph.  Z  -  "75  D.  ax. 
15°  =  1^  (3),  and  now  she  has  swung  back  to  a  preference 
for  using  the  left  eye,  and  the  visual  axes  were  varying 
from  slight  divergence  to  a  convergence  of  10  but  were 
never  quite  steady. 

In  October  and  November,  1914,  she  was  kept  without 
atropine  for  four  weeks.  The  convergence  was  as  variable 
as  ever,  and  it  was  noticed  that  there  was  a  variability  in  the 
siifie  of  the  pupils  in  a  uniform  diffuse  light.  As  a  general 
rule  they  were  from  2—3  mm.  in  diameter,  but  occasionally 
they  dilated  to  over  4  mm.  The  apparent  myopia  was 
much  as  before:  R.E.  —  8  D.,  L.E.  —  10  D.  On 
January  20th,  1915,  the  spasm  suddenly  disappeared 
and   definite   divei'gence    with   crossed   diplopia   came  on. 

Her  vision  was,  R.E.  ~  '^  ^  '  ^P^'" .  =  f .    L.E.  -  1  D. 

-  -25  D.  cyl.  135''       ^ 

s})h.  3  —  '75  D.  cyl.  ax.  15°  =  ^.    In  March  she  was  still 

getting  no  spasm  on  using  the  right  eye,  but  getting  it  on 

attempting  to  use  the  left  eye. 

She   went   on   more   or  less    unchanged  and  using  the 

right  eye  until  February  19th,  1916,  when  the  spasm  came 

on   again    quite   suddenly,    and    the   divergence   of    about 

15  ,  which  had  been  present  for  over  a  year,  was  replaced 

by  definite  spasmodic  variable  convergence.      A  few  days' 

treatment    with    atropine    abolished    the    spasm,    but    she 

again  reverted  to  the  use  of  the  left  eye,  and  on  forcing 
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the  attempt  to  fix  with  the  right  eye,  spasmodic  con- 
vergence at  once  commenced.  On  March  15th,  1916,  the 
right  eye  was  divergent  to  an  angle  of  31°,  and  on 
attempting  to  get  her  to  use  her  right  eye  the  myopia  of 
the  left  rapidly  changed  from  —  2D.  sph.  c  cyl.  to  —  9  D. 
sph. 

On  April  3rd,  after  atropine  had  been  used  steadily  in 
the  right  eye  only,  she  commenced  using  that  eye,  and  the 
left  eye  showed  —  10  D.  myopia. 

By  May  4th  the  spasm  had  gone  from  the  left  eye  and 
the  use  of  drops  was  stopped,  and  she  found  that  she 
again  was  using  the  left  eye,  and  on  attempting  to  use  the 
right  eye  spasm  developed  in  both,  which  persisted  for 
some  seconds  after  she  was  allowed  to  revert  to  the  use 
of  the  left  eye. 

Since  then  she  has  used  only  the  left  eye,  and  has 
shown  a  fairly  steady  angle  of  divergence  in  the  right 
eye,  with  a  considerable  spasm  of  accommodation  in 
it.  I  have  had  to  increase  her  myopic  correction  in  the 
left  eye,  as  she  is  determined  not  to  allow  her  peculiar 
ocular  conditions  to  interfere  with  her  work  at  the  Ministry 
of  Munitions. 

And  so  she  remains  at  the  present  time,  a  problem 
which  I  may  name  "  functional  spasm  of  oculo-motor 
muscles,  especially  of  the  ciliary  muscles,^'  though  naming 
it  does  not  explain  it. 

I  feel  that  it  must  be  in  some  way  allied  to  the  rare 
<jases,  one  of  which  Grieve  showed  some  few  years  ago  at 
a,  meeting  of  the  Section,  where  thei^e  was  a  spasmodic 
rhythmical  contraction  of  the  pupil. 

Case  2. — You  will  be  glad  to  know  that  this  case  I  can 
refer  to  very  briefly,  and  I  have  little  doubt  that  other 
members  have  seen  cases  like  it  since  the  war  began. 

Pte.  C.  J —  had  concussion  on  February  14th,  1915,  the 
result  of  a  blow  on  the  head  on  a  wooden  platform. 
When  I  saw  him  first  on  July  17th,  1915,  he  had  marked 
spasm  of  convergence,  blepharospasm,  and  great  limitation 
of  his  visual  fields.      He  was  then  under  atropine,  and  his 
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refraction,  as  well  as  the  blepharospasm,  would  allow  nie 
to  estimate  it  was  +  1  D.  sph.  in  each  eye.  I  stopped  his 
mydriatic  for  a  few  days,  and  then  found  that  he  had 
—  6  D.  sph.  of  myopia  in  each  eye.  The  further  history 
in  brief  was  that  the  blepharospasm  and  convergence 
spasm  steadily  diminished  without  much  alteration  in  the 
accommodation  spasm,  which  was  still  definite  in  October, 
when  I  finally  gave  up  the  use  of  atropine. 

On  January  29th,  1916,  I  found  his  vision  was  -j^g-  each 
eye,  and  with  —  '5  D.  cyl.  in  each  eye  f.  On  February 
19th  all  trace  of  spasm  had  disappeared.  His  fields  were 
full,  and  his  vision  ^  without  any  correction. 

He  was  discharged  from  the  Army,  and  is,  I  believe,^ 
employed  in  munition  making,  but  I  have  recently  heard 
that  he  has  developed  some  form  of  fits.  I  have  tried  to 
get  him  to  come  up  for  examination  to  see  whether  these 
are  functional  or  organic,  but  I  have  not  yet  seen  him. 

This  second  case  is  in  a  wa}'  much  more  straightforward 
than  the  first  one,  and  probably  many  members  have  seen 
allied  cases.  Certainly  functional  blepharospasm  has  been 
of  fairly  frequent  occurrence.  Often  this  has  been  too 
marked  to  allow  of  the  other  phenomena  being  investi- 
gated. In  a  very  definite  proportion  of  these  cases 
careful  inquiry  shows  a  neuropathic  history  either  in  the 
individual  or  the  family.  In  my  first  case  there  is  no 
indication  of  any  other  neuropathic  tendency,  and  the 
condition  would  seem  to  be  due  to  an  e.Ktremely  localised 
functional  disturbance  of  the  third  nerve  nuclei  present  in 
a  modified  form  from  early  life,  but  excited  into  much 
greater  activity  by  the  tenotomy  done  in  May,  1913. 
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Appendix. 
The  folio  icing  cases  icere  also  shoun  : 

1.  Equatorial  staphyloma  of  an  unknown  aetiology.  By 
J.  B.  Lawford. 

2.  Essential  shrinking  of  the  conjunctiva.  Bv  H. 
Grimsdale. 

3.  Congenital  cataract,  heterochromia,  and  persistent 
hyaloid  artery.      By  J.  H.  Parsons. 

4.  Aniridia.      By  J.  H.  Parsons. 

0.  Neuro-fibromatosis  of  the  eyelids  and  orbit,  with 
congenital  glaucoma  on  the  same  side.     By  A.  C.  Hudson. 

6.  Choroidal  degeneration.      By  R.  A.  Greeves. 

7.  A  mass  at  the  right  macula,  ?  tubercular.  By  R.  A. 
Greeves. 

8.  Nodular  elevations  on  the  surface  of  the  iris,  which 
has  been  subject  to  a  very  chronic  irido-cyclitis.  By 
R.  A.  Greeves. 

Museum. 

Under  the  care  of  W.  E.  McMuUen. 

Ophthalmoscopes  were  lent  for  exhibition  by — 

Sir  Anderson  Critchett,  Bart.,  Messrs.  Treacher 
Collins,  Priestley  Smith,  Leslie  Buchanan,  Adams 
Frost,  H.  E.  Juler,  J.  B.  Lawford,  W.  Wallace, 
Mayou,  and  Prof.  W.  D.  Halliburton,  The  Exe- 
cutors of  the  late  Mr.  W.  H.  Jessop. 
Messrs.  John  Trotter,  J.  H.  Sutcliffe,  Curry  &  Paxton, 
J.  Weiss  &  Son,  and  C.  W.  Dixev  &  Son. 
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Lt.-Cul.  K.  H.  Elliot  exhibited  a  collection  of  eyes 
showing  cataracts  couched  by  nai-ive  Indian  operators, 
also  enlarged  stereoscopic  photographs  of  many  of  the 
specimens.  (This  collection  had  been  presented  to  the 
Royal  College  of  Surgeons,  and  was  lent  for  exhibition  by 
courtesy  of  Prof.  A.  Keith.) 
Other  exhibits : 

Exostosis    removed    from    the    ethmoid.      By    J.    A. 

Craig. 
Sight-testing  obturator.      By  A.  R.  Galloway. 
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REPOET  OF  COUNCIL. 

The  Council  is  happy  to  report  the  continued  prosperity 
of  the  Society. 

During  the  session  1916—17,  8  new  members  have 
been  elected,  and  1  has  been  re-elected. 

On  the  other  hand,  the  Council  has  to  deplore  the  loss 
of  6  members  of  the  Society  by  death.  By  the  untimely 
death  of  its  President,  Mr.  Walter  H.  Jessop,  the  Society 
and  British  Ophthalmology  have  suffered  a  grievous  loss. 
Mr.  R.  W.  Doyne  was  Vice-President  of  the  Society  from 
1904  to  1907.  Dr.  P.  W.  Maxwell  was  Vice-President 
from  1912  to  1915.  Lieut. -Col.  Ernest  Hudson,  I.M.S., 
has  also  died.  These  were  three  of  our  oldest  members, 
while  the  small  group  of  original  members  is  further 
diminished  by  the  death  of  Dr.  K.  A.  Grrossmann,  of  Liver- 
pool. Capt.  John  Cropper,  R.A.M.C.,  of  Chepstow,  went 
down  in  H.M.  hospital  ship  '  Britannic/  lost  in  the  y^geau 
Sea  in  November,  1916. 

The  Society  now  has  499  Ordinai'y  Members  and 
7  Honorary  Members. 

In  view  of  the  vacancy  in  the  Presidential  office 
occasioned  by  the  death  of  Mr.  Jessop,  the  Council, 
acting  under  the  rules  of  the  Society,  elected  Mr. 
Treacher   Collins   as   President. 

The  Fourth  Annual  Congress  of  the  Society  was  held 
on  May  4,  5,  and  6,  1916,  and  was  in  every  way  success- 
ful. Thanks  are  due  to  the  Committee  of  Management 
of  the  Centi"al  London  Ophthalmic  Hospital  in  connection 
with  the  holding  of  the  Clinical  Meeting  at  their  Institu- 
tion ,  to  the  Honorary  Staff  of  the  Hospital  for  the  ex- 
cellent  arrangements  for  the   comfort  and  convenience  of 
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iiiembers  ;  and  to  the  authorities  of  the  Royal  Society  of 
Medicine  for  the  efficient  organisation  of  the  meetings 
held   in  their  rooms. 

The  Honorary  Treasurer's  report  and  statement  of 
accounts  are  submitted.  From  this  statement  it  will  be 
seen  that  there  is  an  adverse  balance  of  £15  7s.  5d.  On 
this  account,  and  in  order  to  maintain  the  present  high 
standard  of  the  Transactions,  the  Council  recommends 
that  the  annual  subscription  should  be  raised  to  One 
Guinea. 

The  Council  has  had  under  consideration  a  scheme 
whereby  other  Ophthalmological  Societies  throughout 
the  British  Empii-e  may  enter  into  affiliation  with  our 
Society.  The  Council  approves  of  the  scheme,  and  the 
alterations  in  the  rules  required  to  carry  it  out  will  be 
submitted   to   the   Society. 
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